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PREFACE TO SIXTH EDITION. 


Increasing demands upon the time of my colleague, Professor 
Rose, have necessitated that I should take over the responsibility 
for issuing the sixth edition of this book Professor Rose has made 
sundry suggestions and pro\ided the material for several new 
pictures, and these I gratefully acknowledge Certain modifications 
m the ‘ make-up ’ of the work (including a slightly wider page) have 
given an opportunity for more extensn e modifications and alterations 
than have been effected since the original issue Much new 
material has been introduced., old matter has been eliminated or 
modified, and several sections have been entirely recast In order 
to ensure that the pathological side was accurate and up-to date, the 
help of Dr W D’Este Emery, clinical pathologist to King’s College 
Hospital, has been obtained, and he has rewritten the opening 
chapter on * Bacteriology,’ added a new chapter on * The Blood m 
Health and Disease,’ and has carefully overlooked the whole work 
from a pathological standpoint The elaboration of radiography 
both as a diagnostic and also as a therapeutic agent has necessitated 
a considerable modification in the sections dealing with the treat- 
ment of lupus and rodent ulcer, and we ha\e to thank Mr A D 
Reid, radiographer to King’s College Hospital, for help m this 
direction, as also for providing us with details as to the diagnosis of 
renal calculi A fresh chapter has been devoted to modern surgical 
technique , the section on the head and brain has been rearranged , 
abdominal surgery is more efficiently represented, and a chapter 
added dealing with the surgical aspects of gynaecology It will 
therefore not be surprising that the book has increased m size, 
although a change m the character of the paper has diminished its 
bulk , moreover, the inclusion ot the plates m the text is largely 
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responsible for the increased number of pages The illustrations have 
been carefully revised, numbers of old blocks have been remoied, 
and the new ones substituted will, it is hoped, prove acceptable In 
this direction we must thank Mr S A Sewell for his willing and 
intelligent co-operation The arduous task of revising the Index has 
again been undertaken by Mr T P Legg, Senior Surgical Registrar 
to King’s College Hospital 

Finally, hearty thanks must be accorded to our publishers for their 
unfailing courtesy and for many valuable suggestions during the 
passage of the book through the press 


August 1905 


ALBERT CARLESS 



PREFACE TO FIRST EDITION 


In preparing this Manual of Surgery for the profession, we have 
endeavoured to meet what we think is at the present time a genuine 
need The many large and valuable text-books and works of 
reference already in existence are almost more than the ordinary 
student can master during the time at his disposal It has therefore 
been our aim to present the facts of surgical science in a concise 
and succinct form, so as to satisfy the needs of the student, even of 
those who are preparing for the higher examinations At the same 
time, the requirements of the general practitioner have not been 
overlooked, for we have taken care to discuss m detail those con- 
ditions which are most likely to be met with m ordinary practice 
The mam difficulty has been to compress into a small space the 
ever-increasing amount of material available, so that we have only 
been able to sketch in outline much that could have been elaborately 
described did the size of the book permit For the same reason, 
historical and bibliographical references have to a large extent been 
omitted, whilst diseases of special regions — such as the eye, ear, 
and female genital organs — are also practically excluded, except m 
so far as they encroach on the domains of general surgery The 
progress of bacteriology and the influence of antisepsis have so 
transformed the characters and extended the scope of surgical work, 
that many of the traditions and theories of the past have had to be 
discarded, although at the same time we have endeavoured to 
preserve and respect that which has been shown to be good and 
useful in the laborious researches and accumulated experiences of 
bygone generations 

In conclusion, our best thanks are due to Dr St Clair Thomson, 
who has kindly looked through the proofs of the sections devoted to 
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the nose and ear , to Dr Silk, who has fulfilled a similar office in 
reference to the chapter on anaesthetics , to Mr William Turner for 
preparing the Index , and to Dr Arthur Griffiths, late of the Bristol 
General Hospital, who has drawn several of the pictures, and given 
other valuable assistance 

Many of the illustrations have been specially prepared for this 
work, but we have also to acknowledge the loan of blocks from 
Messrs Veit and Co, of Leipzig, from Messrs Cassell and Co, 
J and A Churchill, Longmans and Co , and from the editors of 
the Lancet for the loan of Fig 287 [296] The various sources from 
which these are derived are acknowledged throughout the book 
Illustrations of instruments are mainly derived from Messrs Down 
Brothers, who have kindly placed them at our disposal 

W ROSE, 

17 Harle\ Street, W 

A CARLESS, 

10, AVelbeck Street, W 

London, 

May 1, 1898 
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CHAPTER I 

BACTERIOLOGY— INFECTION— IMMUNITY 

The importance to the surgeon of a study of bacteriology is twofold 
In the first place, many surgical diseases (especially those of an 
inflammatory nature) are due to the action of bacteria , secondly, 
these organisms are practically ubiquitous, and in the absence of 
suitable precautions will infallibly enter any external wound, whether 
accidental or intentional, and by their development delay the process 
of healing, or even give rise to fatal results Thus it becomes 
necessary for every surgeon to have a general knowledge of the 
habits and distribution of the more important species of bacteria, 
their mode of life, and the mechanism by which they give rise to 
morbid processes m the human body, as well as of the methods used 
in their investigation It was only by means of such knowledge that 
the foundations of the present methods of treating wounds were 
laid, and without it it is difficult to apply these methods intelli- 
gently m actual practice In addition, the diagnosis of disease is often 
much assisted by the bacteriological examination of morbid products, 
and although the methods employed are m many cases extremely 
simple, yet they frequently lead to information of the highest 
importance in diagnosis and prognosis « 

Bacteria (schizomycetes, or fission fungi) form a very important 
group of the lower plants Although several thousand species have 
been described, comparatively few are of importance in medicine or ’ 
surgery They-may be define d a s very .minute unicellular plants, 
which reproduce themselvesTby simple fission, or m some forms by 
endogenous spore- formation, not more than one spore being formed 
in_ each cell They -are devoid of organs except flagella, and they 
contain no chlorophyll Their structure is extremely simple They 
consist of a delicate cell-wall (composed of cellulose or an allied sub- 
stance), which encloses a mass of protoplasm, m which, there may 
be one or more vacuoles and a few granules of unknown nature 
External to the cell-wall there is sometimes a gelatinous capsule, 

i 
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which may serve to unite the bacterial cell loosely with its neigh- 
bours When such capsules become very prominent, large numbers 
of bacteria may become embedded in a gelatinous mass, known 
as a zooglcca Capsule formation is of some importance m diagnosis, 
the pneumococcus, for example, possesses a well-marked capsule 
when it occurs m blood or morbid exudates, and may thereby be 
distinguished from many organisms otherwise resembling it 

The Methods of Reproduction which occur among the bacteria are 
extremely simple, noching akin to sexual processes haling been 
observed In simple fission the cell becomes divided into two by a thin 
membrane, and these two portions develop into mature organisms 
In many cases the two bacteria thus produced become entirely 
separated from one another , but m some species they remain more 
or less connected by means of the capsules described above, and in 
this way the individual bacteria become united into groups, which 
are more or less characteristic of the species This process of division 
may take place with great rapidity, so that a suitable material which 
has become infected with one or two bacteria may contain vast 
numbers m the course of a few hours 

Spoi e-foi mation is a more complicated process, and is found only in 
certain of the rod-shaped bacteria or bacilli Bacterial spores are 
round or oval m shape, and are formed within the bacterial cell 
(endospores) They consist of a thick cell-wall filled with proto- 
plasm, which contains less water than the mature bacterium, and has, 
therefore, a highly refractile appearance when seen under the micro 
scope The shape and size of the spores ha\e much diagnostic 
value , thus, the bacillus of tetanus has an almost spherical spore, 
which is distinctly larger than the diameter of the rod m which it is 
formed, whilst the spore of the anthrax bacillus is oval, and little or 
no broader than the rod itself The position of the spore is also of 
importance The spores of the tetanus bacillus are at the extreme 
end of the bacillus, giving it the appearance of a drumstick, whilst 
those of anthrax are central Spores are to be regarded as resting 
forms adapted to maintain the life of the species under adverse con- 
ditions, and m this respect are analogous to the seeds of the higher 
plants They resist drying to a far greater extent than do the 
bacteria themselves Anthrax spores have been preserved in the 
laboratory for twenty years without loss of viability of virulence, 
whilst asporogenous anthrax dies m a few weeks when dried They 
are also very resistant to heat Most bacteria (when moist) are 
killed when exposed to a temperature of 6o° C for half an hour, 
whereas many spores are not killed by prolonged boiling Lastly, 
they are very difficult to kill by means of antiseptics Anthrax spores 
can be killed by immersion m i m 20 carbolic lotion, but only after 
several days Of the bacilli of chief interest to the surgeon the 
B tetam, B anthracis, B ccdcmatis maligm form spores, whilst those 
of glanders, tubercle, diphthena, typhoid fever, leprosy, influenza, 
and soft sore are asporogenous 

Flagella are delicate filamentous extensions of the protoplasm, 
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which occur m those bacteria which are possessed of spontaneous 
molSTEy" — -They— are -sometimes of great length, but are always 
extremely thin, and are only visible after the use of complicated 
staining processes Their number is of importance m diagnosis 
The typhoid bacillus, for example, has usually from twelve to twenty 
flagella (Plate I , Fig 3), whilst the closely-allied B coll has from 
three to six It should be remembered that bacteria which are 
devoid of flagella often exhibit very marked Brownian movement, 
which the uninitiated might mistake for spontaneous motility 

The Classification of the bacteria is based, m the first instance, on 
their morphology, but owing to the simplicity of the shape of the 
organisms, morphological characteristics have to be supplemented 
by physiological and cultural properties m the definition of the 
separate species There are three great groups — the cocci, bacilli, 
and spirilla 

I CSccf are organisms which are spherical, or nearly spherical 
They constitute the simplest forms of bacteria, since but few species 
possess. _flagel]a, and spore-formation is unknown They are sub- 
divided according to the methods m which the individual cocci are 
arranged (a) Micrococci are those forms in which there is no definite 
arrangement into groups The term ‘staphylococcus’ — more properly 
the name of a species, the Staphylococcus pyogenes— is applied to cocci 
m which the individual elements are arranged in clusters resembling 
bunches of grapes (Fig 3, p 54) (b) Diplococci (Plate I , Fig 6) are 

forms m which the two elements arising from the division of a single 
coccus remain in more or less close apposition, so that they are 
arranged m pairs (c) Streptococci (Plate I , Fig 1) are arranged 
m longer or shorter chains, like a necklace This formation is due 
to tire fact that the successive planes of division by which the cocci 
are divided he parallel to one another ( d ) In a few cases a coccus 
divides into two, which are again divided by a plane at right angles 
to the first, so that the four cocci which result he at the corners of 
a square, these are called Tetracocci Lastly, (e) S avenue are formed 
by three consecutive divisions in the three planes of space, so that 
the eight cocci which are formed he at the corners of a sphere 
(Plate I , Fig 2) In these forms the separation of the individual 
cocci is rarely complete, so that the mass resembles a bale of wool 
tightly tied m three directions These cocci often divide again, and 
lead to the formation of composite masses 

II Bacilli (Plate I , Fig 5) are bacteria which have the form of 
rods, the long diameter of the cell being greatly larger than the short 
diameter They are usually straight , but, jpeurved, the curve is 
only .imone- plane, so that the" rod would lie flat on a plane surface 
Spore-formation-is-common_in_tkis-group,-and-many-of-itsmembers 
p_ossess--flage‘lla The group is not subdivided, but the terms sttepto- 
bacillus for those which remain adherent m chains, and leptothnx for 
forms which produce long threads before breaking up into short rods, 
are convenient 

III Spirilla are rods which are uniformly curved in the three 

1 — 2 



4 


A MANUAL Or SURGERY 


planes of space, so that when sufficiently long they form corkscrew- 
like spirals Short forms also occur, and these are sometimes 
designated vibnos, the term ‘spirilla’ being then reserved for the 
long spiral forms The spn ilia are not of much surgical importance, 
the only well-known pathogenic \aneties being the V choleur Asiatic# 
and the spirillum of relapsing fever (Plate I , Fig 4) 

In regard to their physiology, bacteria resemble the other plants 
devoid of chlorophyll m being unable to form proteid from simple 
materials in presence of sunlight, and have to be supplied with 
ready-formed organic nitrogen from animal or vegetable sources 
Regarded from this standpoint, they may be divided into two classes 
— the parasites, which can obtain their pabulum only from the living 
animal (or plant), and the saprophytes, which are unable to do so, and 
flourish only in dead materials The leprosy bacillus may be taken 
as an example of a strict parasite, since, as far as is known at present, 
it grows only in the living tissues, and cannot be cultivated outside 
the body The termfacultative saprophyte is applied to those organisms 
which prefer a parasitic existence, but which will grow under suit- 
able conditions m dead materials The gonococcus is a good example , 
it multiplies readily enough in the living mucous membrane, but 
grows only feebly on dead culture media Facultative parasites, on the 
other hand, are organisms which grow best in dead materials, but 
which have the power of adapting themselves to a parasitic existence 
It must be understood that the terms * parasitic ’ and ' pathogenic ’ 
are not quite synonymous A pathogenic organism is one that has the 
power of producing disease, and it may do so without entering the 
living tissues at all, as when putrefactive organisms gam access to 
a blood-clot m the uterus and cause sapramua A parasitic organism 
is not necessarily pathogenic, especially m the lower animals, since 
these frequently harbour blood-parasites without appearing to suffer 
therefrom m any way 

In addition to combined nitrogen, all b acteria jeq uixe -water, certain 
salts, and a suitable temperature for their growth Tlfe necessity 
for water must be borne m mmd in surgical practice, and every 
attempt must be made (by accurate co-aptation of parts, drainage, 
etc ) to prevent the accumulation of putrescible material m wounds 
or body-cavities This is well seen in dealing with the peritoneum, 
the absorptive power of which is one of the chief natural defences 
against peritonitis In laboratory experiments we find that large 
amounts of fluid cultures of pathogenic bacteria can be injected into 
the peritoneal cavity of animals without injury , the fluid is rapidly 
absorbed and bacterial growth ceases If, however, the peritoneum 
is injured so that absorption is checked, the bacteria continue to 
grow, and fatal peritonitis results 

The requirements of different bacteria as to temperature vary 
enormously The majority of those of importance m human patho- 
logy grow best at or about the body temperature (37 0 C ), but many 
forms, especially those which are commonly met with as saprophytes 
outside the body (such as Staphylococcus pyogenes and B colt), grow 
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well at 1 8° C , or even lower Other forms flourish best at lower or 
higher temperatures than these, but they are not of pathological im- 
portance Lower temperatures inhibit growth, but do not kill the 
bacteria unless applied for long periods The destruction of bacteria 
and spores by heat has been already mentioned 

Light is injurious to almost all bacteria This is especially the case 
with B tubei culosts , which m vitro is killed after a very short expo- 
sure to sunlight and more slowly by diffused daylight The action 
seems to depend on the formation of peroxide of hydrogen in the 
culture medium 

Many pathogenic organisms require free oxygen for their develop 
ment, and are spoken of as aerobes A few, such as the tetanus 
bacillus, will grow only m the complete absence of oxygen, ceasing to 
develop, though still remaining alive, when that gas is admitted , such 
organisms are called anaerobes Bacteria which grow best m air, but 
which will also grow m its absence, are called facultative anaerobes , 
and those which grow best under anaerobic conditions, but are capable 
of some growth in presence of oxygen, are called facultative aerobes 
It must be pointed out that the conditions m the living body are 
peculiar, m that both strict aerobes and strict anaerobes are capable 
of growth Further, a strict anaerobe may grow m a fluid freely 
exposed to air in the presence of other organisms which have a great 
affinity for oxygen and rapidly absorb it In this way tetanus bacilli 
may flourish m superficial wounds freely open to the air if other 
bacteria are present 

In their growth bacteria give off metabolic products which are often 
of great importance The chief of these are (i) acids, such as lactic, 
acetic, butyric, etc , (2) alkalies , (3) gases, such as sulphuretted 
hydrogen, marsh gas, etc , (4) pigments, such as the green colouring 
matter produced by B pyocyaneus and seen m the so-called blue pus , 
(5) aromatic substances, such as indol, phenol, and tyrosm , (6) alcohol 
and other similar bodies , (7) ferments — e g , diastase, mvertase, and 
a ferment allied to renmn A more important enzyme is one 
resembling trypsin and having the power of peptonizing proteid 
material This is produced by one of the commonest pus-producing 
organisms ( Staphylococcus pyogenes), and plays some part m the destruc- 
tion of the tissues m suppuration The presence or absence of this 
ferment is usually ascertained by cultivating the organism in ques- 
tion on gelatin or coagulated blood-serum, either of which is digested 
or ‘ liquefied ’ if the enzyme is produced (8) Certain crystallizable 
( organic substances of definite chemical composition, allied to the 
vegetable alkaloids, and spoken of as ptomams They have some 
poisonous properties, and were once thought to be of great impor- 
tance m the production of disease (9) The true toxins have never 
been isolated m a state of purity, but appear to be allied in chemical 
composition to the albumoses, and have some features in common 
with the enzymes They are intensely poisonous when injected into 
the blood or tissues, though innocuous (m most cases) when taken 
by the mouth They are very unstable substances, being readily 
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destroyed by heat, peptic digestion, etc , and when kept in a state 
of solution gradually become inert 

Toxins are divided into two distinct classes (a) Certain organisms, 
of which the most important are the bacilli of tetanus and diphtheria, 
produce soluble c\ti accllulai toxins which accumulate in the fluid in 
which they are grown ( b ) In the case of many other organisms, all 
attempts to produce a powerful soluble toxin have failed, and the 
specific poison appears to remain locked up m the bodies of the 
bacteria, and is only given off under conditions which we are unable 
to reproduce experimentally These are known as intiacellulcn toxins 
For example, the soluble products secreted by the tubercle bacillus 
have but little toxic action, whereas the washed bodies of the bacilli 
themselves are extremely poisonous 

The pathological effects of these to\ms are highly dnerse, but in 
nearly all cases they include the production of fever Some are 
selective in their action, affecting only a certain class of cell — e g , the 
cells of the central nervous system m the case of tetanus Others, 
such as those of the pyogenic bacteria, affect any tissues they may 
happen to reach Under natural conditions the results of their 
presence m the body vary according to the amount of toxin pro- 
duced, and to the susceptibility of the animal and of the tissues m 
question Thus a very powerful toxin may immediately destioy 
the vitality of a part, leading to gangrene, whilst one that is some- 
what less intense in its action may kill the tissues cn masse, but only 
after leading to an acute inflammation, thereby inducing one form 
of coagulation-necrosis A similar but still slower process leads to 
caseation , in this fatty degeneration has time to supervene in the 
affected tissues before their death In another group of cases the 
acute inflammation may terminate in a slower but progressive mole- 
cular death of the tissues, a cell at a time, leading to suppuration 
Finally, if a very feeble toxin acts for prolonged periods it may serve 
as a stimulant to growth and lead to proliferation of the fibrous 
tissues, etc , without the development of any external signs of 
inflammation 

Distribution — Bacteria are very widely distributed m nature 
Their presence m the air varies greatly with circumstances They 
jare__absent_from the pure air of mountam-tops or the mid-ocean, and 
present jn vast numbers m cities, esp ecia lly mjiouses They are not 
'given off from the surface of liquids containingthem, and only remain 
m suspension m the atmosphere -when adherent to particles of dust 

( or moisture They are more plentiful m dry weather than m wet, 
and more abundant m occupied houses than in the open air When 
the atmosphere of an enclosed space is kept at rest, the dust gradually 
sinks to the bottom and the air becomes absolutely sterile It has 
been found that the air of schoolrooms contains far fewer bacteria 
when the scholars are sitting quietly than when they are allowed to 
move about — a fact which should be borne m mind by the spectators 
at a surgical operation Expired air is sterile, but in speaking and 
coughing vast numbers of minute particles of fluid are ejected, and 
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these are charged with bacteria, and may remain suspended m the air 
for long periods This is of special importance m surgery, smce the 
bacteria thus given off from the mouth are frequently pathogenic, 
and may constitute a source of danger m operations The bacterial 
contents of water also vary greatly That suitable for a public 
water-supply should contain but few bacteria, and pathogenic forms 
should be absent Where this is known to be the case, the water may 
be used in an emergency to cleanse wounds, though even then it is 
desirable to sterilize it by heat or filtration , but in the great majority 
of samples of water from natural sources the probability of the 
presence of injurious bacteria is so great that a preliminary steriliza- 
tion is absolutely necessary before their use for surgical purposes 
Ealth contains vast numbers of bacteria, and pathogenic varieties 
are frequently present 

The human skin teems with bacteria, like anything else which is 
exposed to dust and dirt The majority of these organisms are present 
simply by accident, and are readily removed by washing A few, 
however, are normal inhabitants of the skin, and are very difficult to 
destroy, as they penetrate deeply Bacteria are also present in the 
alimentary canal from the mouth to the anus, the external auditory 
meatus, the inferior meatus of the nose, the conjunctiva, the anterior 
portion of the male urethra, and the lower portion of the virgin vagina 
The superior meatus of the nose, the deeper portions of the urethra, 
and the upper part of the virgin vagina are m general sterile, as are 
also the gall-bladder, together with the biliary and pancreatic ducts 
The blood and deeper tissues of a healthy animal are usually free 
from germs, but careful observations have shown that the escape of 
small numbers of bacteria from the alimentary canal into the blood 
and lymph is a common, perhaps constant, occurrence Under 
conditions of health these bacteria do not find suitable conditions for 
continued growth m the body, and are soon destroyed , but when the 
general vitality of the body is lowered, or when a lesion is present, 
these bacteria may find a suitable foothold, continue to grow, and 
give rise to pathological effects This is probably the explanation 
of the suppuration that sometimes occurs in deep lesions, such as 
the subcutaneous rupture of a muscle or ligament, and it is termed 
auto-infectio n 

Methods of Observation — (i) Microscopical Examination — This may 
be carried out on morbid material taken direct from the body, or 
on cultures of organisms derived therefrom A high magnifying 
power and a suitable substage condenser are necessary The material 
may be stained or unstained Unstained specimens are usually 
examined m a ‘ hanging-drop ’ preparation, and this enables the 
obsener to recognise the shape, size, and arrangement of the 
bacteria present, the presence or absence of spores, and also whether 
the organism is motile This method of examination is of the highest 
importance in dealing with cultures, and should never be omitted 
For morbid exudates, pus, etc , it is often unnecessary, and chief 
reliance is placed on stained specimens To this end a tlnn film 
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of the material is spread on a clean slide or covei -glass, allowed 
to dry, and fixed by being passed two or three tunes through the 
flame This film is then submitted to the staining process, of which 
there are three chief varieties 

(a) S imple st atus, _ such as carbol fuchsin, carbol-thionin, methylene 
blue, etc , "affect all bacteria, as well as the cells, nuclei, etc , of the 
morbid material They enable the presence of the bacteria to be 
recognised, and their shape, si/e, etc , to be determined The other 
two methods are differential stains, and of great importance in the 
recognition of the species of bacteria present 

(b) Giam's Method — The film is immersed for three to fi\e minutes 
m a stain 'consisting of io parts of a saturated alcoholic solution of 
gentian violet diluted with go parts of i in 20 carbolic acid in water 
It is then trea ted for two or three minutes with a watery solution of 
iodine in iodide of potassium (iodine 1, KI 2, watei 300), and finally 
washed in alcohol until no more colour is dissolved out Some 
bacteria remain stained when treated in this way, whilst others are 
completely decolorized 

The following are stained Staphylococci, Sticptococcus pyogenes, the 
pneumococcus, the Miciococrus tetiagenes, the bacilli of tetanus, anthrax, 
tubercle, leprosy, diphtheria, and the streptothrices causing actino- 
mycosis 

The following are unstained The gonococcus, the meningococcus, 
the Mtctococcus Mchtcnsis, the B colt, the bacilli of glandeis, typhoid 
fever, influenza, and soft sore, the B pyocyanctts, the vibrio of cholera, 
and the spirillum of relapsing fever 

(c) flic ZjcltlNiclsin Method — The film is stained by means of a 
powerful stain, usually carbol fuchsin, which is either heated or 
allowed to act for several hours It is then immersed in 20 to 
25 per cent sulphuric acid for five or ten minutes This removes 
the stain from all cells, etc , and from the majority of bacteria A 
few, however, retain it, and these are called acid-fast Films may 
also be stained m the same way and subsequently decolorized in 
alcohol, and organisms which retain the stain are called alcohol-fast 
Of the organisms which are of importance m human pathology, 
the bacilli of tubercle and leprosy and a bacillus frequently found in 
smegma are acid-fast, and the two former are also alcohol-fast 
Certain streptothrices are also acid-fast 

(2) It is usually necessary to supplement microscopical examina- 
tion by cultmal methods m which a suitable culture medium is 
inoculated with the material to be examined and kept at a proper 
heat for the development of the bacteria suspected to be present 
These culture media are very numerous, but broth, gelatin, solidified 
blood-serum, and agar agar suffice for most purposes T 3 roth con- 
sists of a solution of the extractives of meat, peptone, and salt It 
is chiefly used for making cultures for animal inoculations, and 
for observations on the chemical products of bacteria Solid culture 
media are more useful, since many organisms form characteristic 
growths or colonies on the surface or in the depth of the medium 
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Nutrient gelatin is simply broth solidified by the addition of io to 
15 per cent of gelatin, and is especially valuable, since it is liquefied 
by some bacteria, whilst others have no such action A disadvantage 
is that it melts at the temperature necessary for the growth ot 
many pathogenic bacteria, and when this is the case observations on 
the formation of a peptonizing ferment have to be carried out by 
cultures on blood-serum coagulated by heat Agar-agar is broth 
solidified by the addition of a substance prepared from a seaweed 
It is not melted at the temperature of the body, and is not liquefied 
by any organism It is the most generally useful of all media for 
pathological work 

For the methods used in obtaining pure cultures of organisms 
from material containing a mixture of several varieties (often a 
matter of great difficulty) a work on bacteriology must be consulted 

(3) The inoculation of living animals is also frequently necessary 
This method "of investigation is, perhaps, most useful in the examina- 
tion of morbid materials (urme, pus, etc f for the tubercle bacillus, 
which is often present m such scanty numbers that it eludes a 
careful search, and cultural methods are hardly applicable in practice 
The subcutaneous or mtrapentoneal inoculation of a guinea-pig is 
an extremely delicate test, and will infallibly lead to the development 
of tuberculosis if living bacilli are present The chief drawback is 
the fact that it takes two or three weeks for the disease to develop 
Inoculations of pure cultures are often resorted to where the organism 
present has so close a resemblance to a non -pathogenic form that 
its recognition is a matter of uncertainty Thus, several harmless 
organisms have a close resemblance to the anthrax bacillus, and 
the latter can only be distinguished by causing anthrax when injected 
into the lower animals A refinement on this method, which is 
applicable in some cases, consists m injecting a normal animal and 
also an animal immunized against the organism suspected to be 
present in the culture As an example, we may take the recognition 
of the tetanus bacillus in pus, where it is usually mixed with many 
other bacteria, so that it is excessively difficult to isolate A broth 
culture is inoculated with the pus m question, and incubated in the 
absence of air, since the tetanus bacillus is an anaerobe It is then 
divided into two parts, of which one is injected into a normal 
animal and the other into one which has received a dose of antitetamc 
serum If the former dies and the latter remains alive, the presence 
of the tetanus bacillus in the culture is certain 

Injections are also necessary m order to prove that an organism 
which has been isolated in cases of a given disease is actually the 
cause of that disease In the early days of bacteriology, when the 
bacterial origin of disease was hotly contested, Koch formulated 
the following postulates, and when these are fulfilled, we may 
consider the cause of the disease as proved to demonstration 
f (a) The organism (which must be one that can be definitely 
- lecogmsed from all others) must be present in the body m every 
case of the disease 
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i ( b ) It must be possible to cultivate it foi many generations apart 
from the body This is to get rid of every trace of the substance 
taken from the first case of the disease in making the original culture 

( c ) The inoculation of a suitable animal must be followed by the 
appearance of the specific disease 

( d ) The organism must be found in the animal thus infected 

We do not now demand so rigid a proof of the pathogenic effects 
of bacteria Thus, although the B Icpuc is universally admitted to 
be the cause of leprosy, yet it has never been cultivated, so that only 
the first of Koch’s postulates holds Other tests, which space forbids 
us to describe, such as the presence of specific agglutinins in the 
blood of cases of the natural disease, are now applicable 

A few other micro-organisms other than bacteria require brief 
mention, but they are of little surgical importance 

1 The yeasts or blastomycctcs are devoid of chlorophyll, and multiply 
by budding, or endogenous spore-formation, in -which several spores 
are formed in each cell 1 hey cause many forms of fermentation — 
e g , the alcoholic fermentation m solutions of grape-sugar , they 
occasionally gain access to the urinary bladder in diabetes and, 
by leading to the production of irritative products of fermenta- 
tion, give rise to cystitis The hypothetical cancer parasite was 
regarded by some as belonging to this class , but this idea is now 
generally abandoned, and the only important disease attributed to 
the yeast-fungi is blastomycetic dermatitis It is characterized by 
multiple lesions, resembling verrucous tuberculides or in some 
cases epitheliomata It is extremely chronic, and good results have 
followed the administration of iodide of potassium 

2 The hyphomycetes , or filamentous fungi, are characterized by the * 
presence of a mycelial network of long fibres, and have a method 
of sporulation which is more complicated than that seen in the 
bacteria or yeasts The following are the more important of their 
pathological effects 

Thrush, due to Oidtum albicans, an organism sometimes included m 
the blastomycetes, and called Sacchatomyccs or Month a albicans 

Rtngwoim, which may be caused by Mtciosporon Auiouini (the small- 
spored fungus), or the Tnchophyton or large-spored fungus, of which 
there are several varieties Of these the former is more common 
in London and Paris, but is rare in most parts of the Continent 

Favus, caused by the Achonon Schonlcimt 

Pitynasis uibta, due to the Mtciosporon furfur 

Kei atomy costs, or parasitic ulcer of the cornea, is due to fungi of the 
aspergillus type, and similar organisms may also affect the lungs 
(pneumomycosis) or (he external auditory meatus (otomycosis) 

The group streptothnx may be regarded as the lowest of the 
hyphomycetes, and its members possess many similarities to the 
bacteria They are of importance m surgery, since their pathogenic 
members give rise to the group of diseases known as ‘ actinomycosis ’ 
The streptothrices form long filamentous hyphae, which aie narrower 
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than those of the higher fungi, and which differ from the leptothrical 
filaments sometimes exhibited by some bacilli m that they exhibit 
true branching They form cham-spores, the protoplasm of the 
mycelial threads collecting m small masses separated by spaces m 
which the sheath is empty These appear to be true spores, since 
they resist a temperature higher than that which kills the mycelium 
itself The streptothrices are widely distributed, and many forms 
are known, of which but a few are pathogenic 

It is worthy of notice that the tubercle bacillus (as well as other 
organisms usually classified as bacteria) sometimes grows into long 
branching filaments Hence some regard it as belonging to the 
streptothrices, and term it tuberculomyces 

3 The protozoa, or unicellular animals, are not of much pathological 
importance, except as causes of malaria and of the amoebic form of 
dysentery, and the hepatic abscesses associated therewith The 
psorosperms which belong to this group cause disease m the lower 
animals, and are of interest m human pathology, since the peculiar 
bodies seen m Paget’s disease and m molluscum contagiosum were 
once thought to be of this nature, though they are now known to be 
merely forms of cell degeneration The ‘ cancer bodies ’ so frequently 
seen m malignant growths are held by some to be protozoa, and to 
be the cause of the disease , but this view has now been abandoned 
by most pathologists 


Infection 

Infecti on m ay be defined as the access of living, virulent, patho- 
genic bacteria to a region , whence ~their toxins may" act on the 
tissues ,of the body Certain points in this definition require explana- 
tion '(r) It is interesting to notice that dead bacteria, especially 
dead tubercle bacilli, may cause pathogenic effects quite similar 
* to those of the living ones This, however, would scarcely be spoken 
of as infection, since one of our fundamental ideas of that process 
1S t hat it can_De_transmitted-from one suffererffo-another indefinitely 
(2) The question of virulence is one of the greatest importance Many 
organisms vary enormously in this respect For instance, the Stiepto- 
coccus pyogenes is often quite devoid of virulence to rabbits, the 
injection of large amounts of pure culture being followed by no bad 
results of any sort , and yet it is possible to exalt the virulence of 
the same culture enormously, so that an extremely small dose (possibly 
a single coccus) may cause death This exaltation of virulence is 
usually accomplished by ‘ passage ’ through animals, an animal being 
inoculated with large doses of the organism, and cultures from this 
animal being taken to inoculate the next, and so on, until many 
animals have been inoculated m series Probably something of the 
sort occurs under natural conditions, for an organism taken directly 
from a patient is usually much more virulent than one that has 
been cultivated m the laboratory Thus, a slight post-mortem 
wound infected from a case of streptococcic peritonitis is usually 
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very severe, indicating a very high degiee of virulence m the 
organism In general, ive know little or nothing of the causes 
which lead to increase of \irulence undei natural conditions The 
outbreak of an epidemic of small-po\, for instance, must be due to a 
sudden increase m virulence of the specific oigamsm, but the causes 
which lead to this are quite obscuie 

Cultures of an organism of diminished virulence are said to be 
atteiiugted , thus vaccine is a culture of the unknown small-pox 
organism in an attenuated state The artificial attenuation of patho- 
genic bacteria is a subject of great importance in connection with the 
production of immunity, and it may be laid dow n as a general rule that 
the cultivation of an organism under slightly disadvantageous con- 
ditions tends to dimmish its virulence, and vicc-vasti For example, 
the anthrax bacillus grows best at 37 0 C , or thereabouts, and retains 
its virulence for long periods at this temperature, but if it is culti 
vated at 42 0 C it becomes attenuated Cultures thus treated con- 
stitute Pasteur’s vaccine against anthrax , when injected into animals 
1 they cause transient ill effects, but the animal becomes immune to 
the disease 

(3) The organism must be pathogenic, if infection is to occur, and 
by this we mean capable of producing disease in the animal in 
question Thus, the inoculation of the gonococcus into the urethra 
of animals leads to no results, and infection does not take place 
Hence two factors must be present the organism must be \ indent, 
and the host susceptible 

(4) Lastly, an essential feature of infection is that the toxins of 
the organism must act on the tissues of the host Thus, it is quite 
possible, and not uncommon, for streptococci to be present in the 
outer layers of the skin, and the B diphthcua m the mouth, etc , and 
yet for no harmful effects to arise, since either the organisms do 
not form toxins, or else these toxins do not reach the tissues This 
is not infection, although in such cases any slight lesion or any 
condition leading to local or general lowering of resistance may 
bring it about 

j A good deal of confusion has existed between the terms ‘ contagion ’ 
‘ and ‘ infection ’, and it is well to explain that by__contagious is meant 
j^a disease which can be transmitted to a healthy person by direct 
i contact with the infected individual, or by the direct transmission 
’of the virus through an intermediate individual or object, provided 
that the 01 gantsm has not multiplied outside the body Syphilis is eminently 
contagious, either directly, from one person to another, or indirectly, 
as by smoking an infected pipe Thus, contagion is merely a limited 
type of infection 

The terms specific and non-specific as applied to infectious 'diseases 
also require explanation A^^pecifis-disease is defined as one which 
is_produced _by a single. cause — le, a particular species of micro- 
organism, and~5y~ no other Thus, tetanus is a well-marked patho- 
i logical entity, always due to the B tetani, and may be taken as the 
’ type of a specific infection Suppuration, on the other hand, may be 
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caused by a large number of species of bacteria, or even by chemical 
irritants, and is therefore termed non-specific The boundaries of 
these divisions are constantly changing with the advancement of 
pathological research The common process is for diseases which 
are apparently homogeneous to be split up into groups of specific 
diseases, each due to its own organism Thus, ringworm is now 
known to be due to several different forms of fungus, and combined 
clinical and pathological research have shown that the diseases due 
to one variety differ in minute points from those due to another 
Again, actinomycosis was formerly thought to be a specific disease 
due to a single micro-organism, but it has been found recently thal 
many organisms may produce it The leverse process is sometimes 
seen, several apparently different diseases being united together on 
the discovery of their cause For example, malignant pustule and 
wool-sorter’s disease are apparently quite distinct maladies , yet since 
it has been found that they are both caused by the B anthvacis they 
can now be included as manifestations of one specific disease 

L ocal Infective Pr ocesses are those caused at the site of inoculation 
by the growth and development of the microbes After a period 
of incubation — which varies with different organisms, and during 
which we may imagine that they are struggling with the germicidal 
action of the tissues, and establishing their foothold m the body — the 
bacteria begin to grow and multiply, and by the deleterious products 
of their activity cause irritation of the tissues and various degrees of 
inflammation 

These inflammatory foci may remain limited, or diffusion may 
occur by the bacteria spreading with more or less rapidity by con- 
tinuity of tissue or along lymph channels , or the organisms may be 
widely disseminated through the body by the bloodvessels m the 
shape of emboli A certain amount of constitutional disturbance 
may accompany these manifestations, due to the absorption of the 
toxins produced locally, whilst m some diseases the general toxic 
symptoms (or toxaemia) associated with some local mischief may be 
extremely severe, as in tetanus and diphtheria Hence local infective 
processes may be classed m two divisions («) t hose m jvhich-there 
is but httl e_orL.no, general toxaemia, such as a soft chancre, a tuber- 
culous abscess, or a mild 'attack of gonorrhoea, and ( b ) those m 
which the t oxaemic co ndition is well marked, as m erysipelas, 
tetanus, diphtheria, etc , the character of the symptoms varying 
necessarily with the different toxins 

Many of the organisms which are the causes of local infection 
may also develop generally m the system, a nd produce grave con- 
stitutional affections 

General Infective -Processes are those in which the organisms 
develop and multiply m the blood-stream, so that inoculation of a 
s ound person -with the blood would almost certainly [transmit the 
djp ea se if, a sufficient dose were ^introduced Many of the bacteria 
producing local infection give rise to the se general diseases, and, 
indeed, in surgery we rarely see the latter without some local 
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condition being present to explain its origin Septicaemia, pyaemia, 
acute tuberculosis, the second stage of syphilis, anthracaenna, and 
probably the exanthemata, are lllustiations of general infection (see 
Chapters IV and VII ) 


Immunity 

Under ordinary circumstances every living animal is constantly 
exposed to possible sources of infection Bactena are present m the 
air iv e breathe, in our food, drink, etc , as well as on our skins and in 
our alimentary canals It is obvious, therefore, that there is some 
potent natural means of resisting the attack of these organisms, 
and that it is only when these means break down or are insufficient 
that infection occurs This power of resisting the invasion of micro 
organisms is termed immunity, and it is the exact opposite of suscepti- 
bility Furthei, the process of natural cure of any infective disease 
is brought about by the production of such a degree of immunity 
(whether local or general) as shall suffice to destroy the causative 
►bacteria It is therefore obvious that the study of immunity is of 
the greatest importance in connection with the prevention and cure 
of disease, and the more so since the most potent artificial methods 
of accomplishing these ends are those which imitate, or stimulate, 
or give free play to, these natural processes A brilliant example 
of this is seen m the modern treatment of diphtheria by means 
of antitoxin, in which the natural cure of the disease is imitated 
exactly by artificial means Unfortunately, however, the forces 
concerned in immunity are still very imperfectly understood, although 
an enormous amount of work has been devoted to their elucidation, 
and it is in but few cases that the practical application of our 
scientific knowledge has been followed by such happy results 

Natural Immunity is that which is inherent m the constitution of 
the animal when_born, and not due to any event taking place in its 
life history Thus the lower animals are all naturally immune to 
gonorrhoea and many other diseases which affect man, whereas man 
is naturally immune to many of the diseases of the lower animals 
In most cases natural immunity is general throughout all the members 
of the species, but this is not always the case For example, some 
children are absolutely immune to vaccinia, though the vast majority 
are susceptible Hence racial immunity is not quite identical with 
natural immunity 

It must be clearly understood that there i s no .absolute standout 
of immunity, since the reaction of the tissues varies between the 
highestrdegree of susceptibility and the highest degree of immunity 
Thus, if several animals are inoculated with equal doses of the same 
bacterial culture, one may show no ill effects , another may exhibit a 
slight amount of inflammation at the site of inoculation , a third 
may acquire a spreading inflammation, which may progress to sup- 
puration or gangrene , whilst a fourth may develop a fatal general 
infection Further, an animal may be highly immune to an organism 
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of ordinary virulence, and at the same time highly susceptible to 
the same organism when its virulence is exalted 

Again, it is of the utmost importance to realize that the immunity 
or susceptibility of any animal to a given bacterium is not a definite 
fixed amount, but that it varies from time to time, and is greatly 
influenced by external and internal conditions A study of these conditions 
is of fundamental importance m the prevention of disease We may 
regard it as certain that man possesses a very considerable degree 
of immunity to nearly all bacteria (including even the tubercle 
bacillus), and it is only when this immunity becomes lowered by 
causes which depreciate the general or local vitality that infection 
occurs These causes may be divided into two groups, local and 
general 

Of the general causes, cold-JcntLiuct, especially if combined, are 
perhaps the most potent, but the method in which they act is still 
uncertain St arvation an d malnutrition are also important, and even 
m slight degrees have a vefy~decided effect on immunity Thus it 
has long been recognised that post-mortem wounds received when 
fasting are more dangerous than those received when digestion is 
in progress In this case we may perhaps correlate the immunity 
with the increased number of leucocytes in the blood during digestion, 
but it does not appear to be a constant fact that a large number of 
leucocytes always implies a high grade of resistance, and vice-versa 
Age is an important factor, children being, as a rule, much more 
susceptible than adults Immunity is also greatly reduced by hcernor- 
rha ge, and by certain p risons, particularly a lcoh ol Prolonged exposure 
to a vitiaied-atmospher e is also a very potent factor, especially m the 
production of susceptibility to the tubercle bacillus Prolonged ances- 
tliesia also lowers the general resistance of the body, as also certain 
diseases, notably Bright's disease and diabetes 

The local causes include injury , especially bruises, contusions , burns, 
and the irritation due to chemical substances This latter condition 
is often used in the laboratory to exalt the virulence of certain 
bacteria Thus, pyogenic cocci are often without action on rabbits, 
even m tolerably large doses , but if injected together with some 
dilute lactic acid, the toxins of other bacteria (such as B prodigiosus), 
or other soluble irritant, they are frequently enabled to develop 
and produce pathological effects Considerable surgical importance 
is attached to this observation, since it must not be forgotten that 
nearly all antiseptics are irritant, and if applied m too concentrated 
a state or for too long may lower the local resistance, and render the 
wound more liable to be infected by any organism that may at the 
time or subsequently gam accidental entrance The local applica- 
tion of cold or hot liquids has a similar action, and hence all fluids 
used to wash out wounds or body cavities should be used exactly 
at blood heat, unless the direct effect of the heat or cold is required 
Lastly, a local de ficiency in the blo od^supplv. due to disease m the blood- 
vessels orelsevvhere, or to tight bandaging, pressure, etc , also renders 
a part less resistant to infection 
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Acquired Immunity is of two kinds — actne and passive 

Active immunity results from a previous attack of the disease, either 
natural or due to artificial inoculation, so that the individual is freed 
from the risk of contracting it again Syphilis and the exanthemata 
are good illustrations of diseases conferring an actne immunity, 
which, however, is not always absolute, since v, ell-confirmed examples 
of second attacks, even of syphilis, ha\e been recorded On the 
other hand, it is doubtful whether tuberculosis and the pyogenic 
diseases are capable of producing immunity 
v / The following are the most important artificial methods of bestow- 
ing active immunity (i) Inoculation of the disease as it occurs in 
nature This is of course a dangerous method, since the attack is 
alrrlost as severe as one acquired m the normal way It was formerly 
practised as a preventive of small-pox before the introduction of 
-vaccination (2) Inoculation with the virus of the disease or its 
causal micro-organism m a mitigated state Vaccination is the best 
example of this process, the lymph employed is a cultuie of the 
small-pox organism (the exact nature of which is at present not 
definitely known) in a state of diminished virulence Pasteur also 
applied the same method in the prevention of hydrophobia (p 127) 
and of anthrax in cattle, the * vaccine ’ m the latter case being a living 
culture of anthrax bacilli mitigated by being cultivated at a high 
temperature (3) Injection of dead cultures of bacteria is used in 
the preventive inoculation against plague (Haffkine) and against 
typhoid fever (Wright) The cultures are killed by heat, and small 
doses injected subcutaneously The result is a local inflammatory 
reaction of varying severity, together with general symptoms, such as 
fever and malaise When these have passed off, the patient has 
acquired some immunity to the disease, so that he is now able to 
withstand the injection of a dose of the living culture, by which 
means the immunity is greatly increased Koch’s new tuberculin 
(TR) is of a similar nature , it consists of an emulsion of finely 
comminuted tubercle bacilli which have been killed by a process of 
grinding Repeated injections are necessary, and the dose must be 
gradually increased as toleration is acquired Good results have 
been obtained from its use, especially in certain cases of tuberculosis 
of the bladder (4) Injection of the extracellular toxins of the causa- 
tive organism is not used m man, but it is of the utmost value, in 
immunizing the lower animals for the preparation of curative sera, 
especially antidiphthentic and antitetamc The horse is chosen for 
this purpose, since it is easy to handle, and yields a large amount of 
serum at each bleeding The principle of the method is simple A 
small quantity of the toxin (which has been filtered to remove living 
bacteria) is injected subcutaneously It causes local inflammation, 
fever, and malaise , but when these have quite subsided, another and 
slightly larger amount of toxin can be tolerated In this way the 
dose is gradually increased, until the animal is so resistant that the 
injection of enormous doses of most powerful toxin will produce but 
slight and transient ill-effects In actual practice this method is 
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usually modified, the earlier stages being considerably shortened by 
the injection of a mixture of toxin and antitoxin, or by the use of 
peculiar forms of toxin of diminished actruty 

It will be noticed that in all these methods the animal which 
subsequently becomes immune combats with and overcomes the 
organism or its toxin, and is always rendered more or less ill (in 
some cases very slightly) by the process For this reason it is 
termed an active immunity — 1 c , it is acquired by the animal’s own 
active combat with and victory over the disease 
1 Eassiucjimimnnty is that which is conferred on an animal without 
[effort on its part by the injection of serum from an animal that has 
already acquired an active immunity against the disease in question 
For example, if some of the serum from a horse which has been 
actively immunized against tetanus is injected into a second horse 
(or other animal), the latter will also become immune to the tetanus 
bacillus or to its toxin The second animal is not rendered ill by 
the injection, and is merely the passive recipient of protective sub- 
stances which have been elaborated by the first The fact that the 
injection of these sera into man so metim es causes transient ill-effects, 
such as fever, joint-pams, rashes, etc , m~nb'way modifies the truth 
of this statement the phenomena m question are largely due to the 
an tisep t ic used to preserve the serum, and are not necessary ante- 
cedents of the production of the passive immunity 

Passive immunity cannot be bestowed by the injection of serum 
from an animal which is naturally immune the lower animals, for 
example, are naturally immune to syphilis, but their serum has no 
protective or curative action in man The diseases in which the 
serum has the greatest practical value for protection or cure are 
those m which the specific micro-organisms produce extracellular 
toxins, especially diphtheria and tetanus 

Active and passive immunity also differ m other respects Passive 
immunit y is produ ced, immediately the s eru m is injected, whereas 
active_immunity is only developed slowly after the injection of the 
"toxin, or of the living or dea d cu lture , m general, a week at least must 
elapse before the" full degree of immunity is produced Again, passive 
lqimunity lasts a comparatively short time, unless, of course, the dose 
of the immunizing serum is repeated In the case of a prophylactic 
injection of antidiphthentic serum in man the duration of the im- 
munity is about a couple of months Active immunity is usually 
much_ more, lasting, though its duration varies greatly m different 
cases In most cases of syphilis and small-pox it is permanent, 
second attacks being extremely rare, whereas in pneumonia it is of 
very short duration 

When we turn to the theories which have been promulgated to 
explain the facts briefly outlined above, we must bear in mmd that 
there are two groups of phenomena which require elucidation the 
immunity to the bacteria and the immunity to their toxins Thus, 
if we mj'ect a culture of living diphtheria bacilli together with their 
toxin into a susceptible animal, the bacilli will continue to grow in 
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its tissues, and the toxin will exert its poisonous effects, both local and 
remote If we inject the same culture into an immune animal 
(whether the immunity is natural, active, or passive), the bacteria 
will be killed and the toxin will lia^c no action We will discuss 
bacterial immunity first 

Omitting theories w'liich aie merel) of historical interest, welcome 
first to the hum oial ihcoiy, which asserted that the destruction of the 
bacteria was due to cei tain substances w’luch are present m the blood, 
lymph, etc , and which were designated alcMiis 'I he experimental 
foundation for this theory consists m the fact that fresh blood, and 
more especially fresh blood serum, has very considerable bactericidal 
action This action is destroyed if the serum is exposed to heat 
(about 6o° C for half an bout), and disappears spontaneously after 
a day or so , w'hen the alexins have been destroyed by either process, 
the serum becomes an excellent culture medium for most bacteria 

Mctchmhoft's ihcoiy of phagocytosis (the cellular thcoiy) was at first m 
strong opposition to the humoral theory, but subsequent researches 
have brought the tw r o closer together Starting from the fact that 
unicellular protozoa (such as the amoeba) ingest, digest, and assimi- 
late the bacteria found in w r ater, MetchmkofT was led to examine the 
action of the leucocytes, or wandering cells of the higher animals, 
which m their morphology so strongly resemble the lower protozoa, 
and found in them a similar pow'er of engulfing and digesting living 
micro organisms This process he termed phagocytosis A striking 
example occurs in Daphma (the fresh-w'ater flea), an animal which is 
so transparent that the~ whole phenomenon can be followed under the 
microscope during life It is affected wuth a disease due to the 
growth in its tissues of a fungus knowm as hjonospora The spores 
of this parasite are taken m with the food, and r j5fenetrate from the 
alimentary canal into the body cavity , when unchecked, they con- 
tinue to grow until the wdiole animal is filled wuth growth If, 
however, but few spores gam access, the defensive mechanism comes 
into play, and the spores are surrounded and engulfed by the leuco- 
cytes, submitted to a process of digestion, and finally destroyed 
It is obvious that Daphma is partially immune to Monospora, and 
that the immunity depends on the phagocytic activity of its leuco- 
cytes MetchmkofT had no difficulty m finding many examples of 
the same process m man and the higher animals If, for instance, 
a culture of a non-pathogenic organism is injected into the peritoneal 
cavity of an animal, and portions of the peritoneal fluid are examined 
from time to time, the bacteria will be seen first lying free , then 
engulfed in the protoplasm of the leucocytes, but retaining their 
normal appearance and staining reactions , then less distinct and 
retractile than before, indicating that they have undergone partial 
digestion, and in this state they stain badly Similar appearances 
may also be seen m sections of tuberculous tissue, especially those 
that are healing, though here the phagocytic cells are not leucocytes, 
but epithelioid or giant cells 

The leucocytes are attracted to the region of the bacteria owing to 
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the fact that the latter give off soluble substances for which the 
leucocytes have an affinity, so that they move into the region in which 
these substances exist m a high state of concentration This process 
is known as c hemotaws , and it is one which is widely distributed 
throughout the lower members of the animal and vegetable kingdoms 
If, for instance, a capillary-tube filled with meat-extract is placed 
m a watery emulsion of typhoid bacilli, the latter will be attracted 
by chemotaxis and enter the tube Similar phenomena are seen 
in the formation of an abscess the pyogenic bacteria give off sub- 
stances which attract the leucocytes, so that they soon become sur- 
rounded by a zone of these cells, and at the same time some of these 
substa nces gain access to the blood and attract the leucocytes from 
th_e_bone marrow,. giving rise to aTgeneral leucocytosis 

Metchnikoff found that in cases where phagocytosis was active 
recovery usually took place, and that when it failed the bacteria 
continued to grow and death occurred , from this he argued that 
immunity depends entirely on the leucocytes He further noted that 
in animals with acquired immunity the leucocytes had gamed the 
power of ingesting the bacteria, although previously unable to do so , 
hence he explained acquired immunity as being due to the education 
which the leucocytes had gamed during the previous attack The 
opponents of the theory urged that only dead, or at least non- virulent, 
bacteria were taken up by the cells, but Metchnikoff s great technical 
skill enabled him to isolate bacilli that had been actually ingested 
by leucocytes and prove them, to be living and virulent 

The theory of phagocytosis was never generally accepted in its 
original form, and it was soon found not to apply m certain cases 
Thus, it is possible to enclose active bacteria in a collodion sac, 
which will allow the transudation of body fluids, but will prevent the 
passage of leucocytes , if such a contrivance is placed m the perito- 
neal ca\ity of an immune animal, the bacteria are often killed 
Further research also showed that even when bacteria are ultimately 
destroyed by phagocytic activity they may lose their definite out 
hne, refractility, etc , and give other indications of being injured 
whilst still free and extracellular The fact that this extracellular 
injury or destruction usually occurs when the bacteria are sur- 
rounded by leucocytes led to the theory that the alexins are formed 
from or secreted by the leucocytes This is the cellulo-humoral theory, 
and it may be regarded as a compromise between the two views 
enunciated above It agrees with the humoral theory in regarding { 
the destruction of the invading bacteria as due wholly or partly to 
soluble substances present m the body-fluids , and with the cellular > 
theory in attributing to the leucocytes the paramount role m the j 
defences of the body, but differs from it in allotting to them a double 
action, partly chemical and partly phagocytic 

Many facts go to pro\e that there is much truth m this com- 
promise, but it is not a complete explanation Thus, Behring’s 
investigations on the subject of passive immunity, especially in con- 
nection with diphtheria, introduced a new element and opened up a 
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fresh field of reseat ch It was found possible to cure the disease by 
a suitable serum or antitoxin which has no bactericidal effect what- 
ever, so that its activity cannot be attributed to alexins or other 
bactericidal substances 

Metchnikoff explained its practical \alue by attributing to it the 
power of stimulating the leucocytes to more -vigorous phagocytic 
action, but this view can no longer be sustained, though, as we 
shall see, it has a substratum of truth Further researches showed 
that the action of the antitoxin is an extremely simple one It unites 
with its specific toxm, and forms a compound which is devoid of toxic 
properties It is unnecessary to give the full evidence on -which 
this statement is based, but one single proof may be mentioned 
Several bacteria— amongst others the tetanus bacillus — produce 
toxins which have the power of dissolving red blood corpuscles 
(haemolysis) , hence these substances are called the bacterial hremo- 
lysms Experiments on haemolysis can be carried out in vitio, and 
it is thus possible to avoid all complications arising from phago- 
cytosis or the action of the living tissues Now r it is found that 
tetanus antitoxin will prevent the haemolytic action of the haemolysin 
of the tetanus bacillus m the test-tube as well as in the body 
Here, therefore, there must be merely a simple process of chemical 
neutralization, which may be compared with the action of an alkali 
on an acid 

The discovery of the antitoxins for diphtheria and tetanus led to 
numerous attempts to form similar substances for other poisons It 
was found impossible to produce antitoxins for the alkaloids, mineral 
poisons, etc Antitoxins were, how'ever, prepared for snake-venom, 
eel-serum, abrm, ricin, etc , and for some other bacterial toxins 
These poisons have these factors m common they are all formed 
m living organisms, whether animal or vegetable, and they are all 
proteids or closely-allied substances 

The method of action of the antitoxins throws a certain amount of 
light on the mechanism of some forms of immunity It has no 
bearing on natural immunity, for the blood of an animal which is 
naturally immune, say, to tetanus, does not contain tetanus anti- 
toxin , but m recovery from tetanus the antitoxin appears in the 
blood When this happens, any fresh toxin that the bacilli form will 
be immediately neutralized, and the latter will thereby be deprived 
of their power to injure the cells of the animal, and can be dealt with 
by phagocytosis or other means In the production of passive im- 
munity similar phenomena take place , the antitoxin artificially 
injected m the blood combines with the toxm and shields the cells 
Tom its action 

But this leaves the method of fot mutton of these antitoxins unexplained Several 
:heones have been advanced to account for this phenomenon, but the only one 
3f importance is Ehi Itch’s side-chain theoiy It is somewhat complicated, but the 
onlliant way in which it accounts for the chief facts, and its profound influence 
m modern ideas of pathology, justify a brief outline of its more important 
Features 

A toxin possesses two properties, that of poisoning a cell and that of com- 
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bimng with antitoxin, and Ehrlich proves that these two functions reside in 
different portions of the molecule To the part that unites with antitoxin he 
gives the name * haptop .bor-e,’ whilst the toxic portion is termed the ‘ toxophore ’ 

Ehrlich next assumes that a molecule of living protoplasm may~be"con 
sidered as consisting of two parts One discharges the function of the cell of 
which it forms part, whilst the other subserves the nutrition of the former 
more highly differentiated portion, and has the power of uniting with molecules 
of proteid dissolved in the blood or lymph, and then building them up into lning 
protoplasm This function is supposed to be accomplished by side chains, or 
specialized portions of the cell, which unite with the molecules of food proteid 
We must assume that these latter contain a haptophore group similar to that of a 
molecule of toxin, but no toxophore group , so that the first step in the nutrition 
of the cell consists in the union of a side chain with the haptophore group of a 
molecule of proteid, a process which Ehrlich compares with the seizure of 
particles of food by the tentacles of a sea anemone Further, there are many 
varieties of proteids in the blood, and the molecules of each of these must have 
their own peculiar haptophore groups Each haptophore group must ‘ fit ’ a 
side-chain (like a key fitting a lock), or it will be useless for nutrition 

Let us apply this view to the action of a toxin, remembering that the toxins 
are proteids or similar substances If we inject a solution, eg, of tetanus toxin 
into an animal, it may happen that the side chains carried by the animal’s cells 
do not possess haptophore groups which ‘ fit ’ those of the toxin In this case no 
poisoning can occur, as the toxin cannot unite with the cells If the cells do 
possess such side-chains they will unite with the haptophore of the toxin, just 
as if these side chains had seized a nutritious molecule But the toxophore 
radicle is now brought into action, since it is united to the cell by means of the 
haptophore group and side chain We may suppose it exerts an injurious 
influence similar to that of an enzyme, and the integrity of the functionating 
part of the protoplasmic molecule is destroyed In other words, the first step in 
the intoxication of a cell by a true toxin is exactly the same as the first step in 
cell nutrition 

Suppose, now, that a certain number of the side chains are fixed to molecules 
of toxin, and that the living molecule is injured, but not fatally The side chains 
are necessary for the nutrition of the cell, and those that are rendered useless 
must be regenerated, just as a hydra replaces a lost tentacle If a second dose of 
toxin is given this process is repeated and if we continue to administer toxin in 
suitable (non lethal) doses, we may gradually ‘ tram ’ the cell to produce side 
chains more and more rapidly But.it often happens that the reaction of a living 
t issue is mu ch greater than the stimulus demands , e g , the formation of callus 
is disproportionate to the amount of bone to be replaced We must assume 
this to happen in the production of antitoxins The cell produces more side 
chains than it has any necessity for — more indeed than can remain united with 
it, and the superfluous ones detach themselves from the cell and float off in the 
blood They still retain their power of uniting with the haptophore group of 
a toxin molecule, thereby rendering the toxm inert, and thus they constitute 
antitoxin 

It would take us too far to discuss the evidence that has been brought forward 
in support of this theory, but one remarkable point may be noticed For a cell 
to be poisoned by a given toxin, it is necessary that it should contain side 
chains which ‘ fit ’ the haptophore group of that toxin But antitoxin consists 
of such side-chains, so that it follows that any cell which can be poisoned by a 
toxin may be made to produce an antitoxin to it There is evidence that this is 
the case in tetanus, the toxin of which (tetano spasmin) acts only on the cells of 
the central nervous system It was found by Wassermann that an emulsion 
of the gray matter of the brain has the power of neutralizing tetanus toxin just as 
antitoxin has, but that this power is lacking from emulsions of other tissues 
Thus the cells of the central nervous system are the only ones which have side 
chains that can unite with the tetanus toxin 

Again, we should not be surprised if some of these side chains were to break off 
and pass into the blood under natural conditions This actually happens, for 
traces of antitoxins (and other 1 antibodies ’) frequently occur in normal blood 
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Ordinary chemical poisons do not pnc rise to the formation of antitoxins since 
they do not unite especially with the side chains as if the) were nourishing 
proteids, but form chemical combinations with all parts of the molecule indis 
criminatel) 

It was soon found that substances allied to antitoxin might be obtained by the 
injection of proteid substances other than toxins into lmng animals These arc 
known as antibodies, the term being used to include precipitins, agglutinins, 
cytolysins bactenoljsins etc 

P> capitals aie substances foimed by the injection of proteid solutions, and have 
thirprbperty of forming a precipitate when mixed with a solution of the same 
proteid as was injected Thus if a solution of egg albumen is injected into a 
rabbit, the serum of this animal (*iftcra week or so) w ill gn e a flocculcnt precipitate 
xvitli egg albumen, but not with otherproteids i he precipitins are not known to 
have any bearing on the question of immunity except in that they form an 
example of the general law that if any foreign proteid is injected into a lmng 
animal it gives rise to the production of an antibody 

Agglutnuns are formed by the injection of bacteria, red blood corpuscles, cells, 
etc - , 'aiicl they lme the powei of causing the cells injected to collect into clumps 
A special case of great importance is in typhoid fever, wlieie the agglutinin is 
formed early' in the disease and is of diagnostic value In most infections this 
is not the case Thus in pneumonia the serum rarely shows any power to 
agglutinate the pneumococcus before convalescence is established They are, 
however of value in that they often enable the bacteriologist to prove the 
causal relationship of an organism and the disease it is supposed to produce 
Thus in the investigation of the pathology of dysentery various organisms are 
isolated from the stools, and if one of these is found to be clumped powerfully by 
the patient's own serum it affouls strong proof that it is really the infective 
agent The agglutinins are also useful as proving the identity of an organism 
which has been isolated in culture Tor example, if a culture of an organism 
resembling the ty plioid bacillus had been isolated from the stools in a case of 
suspected typhoid fever (or from drinking water etc ), the first test applied to 
establish its nature would be to see if it clumped with the serum of an animal 
which had been injected with a known culture of typhoid bacilli 

Agglutinins are antibodies to the proteids contained in the cells injected 
They differ from the simple antibodies (antitoxins) in that they are formed of a 
complex side chain which contains a radicle which unites with the haptophore 
group of the proteid, and another radicle in which resides the ‘ clumping 
properties The latter can be destroyed by heat and the agglutinin then retains 
its power of uniting with the cells, but does not clump them Agglutinins are 
not known to play any part in the production of immunity, and their presence 
in the blood does not necessarily indicate that the animal is immune, though 
this is usually the case 

The next group of antibodies — cytolysins (including the bactcuo- 
lysms, hcriuolysins, etc) — are of great importance in the doctrine of 
immunity, and are much more complex in their structure and action 
than the preceding The earliest indication of them existence was 
obtained by Pfeiffer, who immunized guinea-pigs to the cholera 
vibrio, and when the immunity was fully established injected a 
culture of that organism into the peritoneal cavity Some of the 
peritoneal fluid was withdrawn from time to time, and the organisms 
therein examined microscopically They were found to undergo 
remarkable changes, losing their shape, becoming spherical, and 
finally undergoing complete solution , the whole process often takes 
half an hour or so This is called Pfeiffei’s reaction, and is specific 
— i e , the peritoneal fluid of an animal vaccinated against cholera 
has no effect on the typhoid bacillus or any organism other than the 
cholera vibrio or its congeners Further research showed that the 



BA CTERIOLOG Y — INFECTION — ifilM UNIT Y 


23 


reaction can be obtained m vitio, provided that the peritoneal fluid 
is perfectly fresh , if, however, the fluid is kept a day or two, it 
loses this power, but regains it if mixed with perfectly fresh serum, 
whether this be taken from a normal or from an immunized animal 
Thus 


Fresh normal serum + cholera vibrios = no reaction 

Fresh serum (or peritoneal fluid) from immunized animal + cholera vibrios 
= solution 

Stale serum from immunized animal + cholera vibrios = no reaction 
Stale serum from immunized animal s-fres^i serum from normal animal 
+ cholera vibrios = solution 


We deduce from this that tu>o substances are necessary for the 
solution of the organisms m the tissues of an immunized animal 
One occurs only in the fluids of the immunized animal, not m a 
normal one, and is an antibody similar to the agglutinins, but more 
complex , it has received many names, and is usually known as 
amboceptor , or substance sensibilatnce The other occurs in normal 
blbb?l 71 iT\\Tll — aT^ihWlie”!?! odd of the immune animal, and is very 
fragile, rapidly disappearing when the fluid is kept , it is also readily 
destroyed by heat It is probably the same as the alexin referred to 
above in connection with the humoral theory of immunity, but 
German writers usually term it the complement 


Further research on the antibodies of this group have been greatly facilitated 
by Bordet’s discovery of the production of hasmolysins by the injection of blood 
from one animal into another of a different species Thus, rabbit’s serum is 
without effect on the red corpuscles of a horse , but if the rabbit is injected with 
a horse s red corpuscles, its serum acquires the power of dissolving or hjemo 
lyzing them These haemolysins apparently act in exactly the same way as do 
the bactenolysins in Pfeiffer’s reaction, and are much more convenient for 
experimental purposes Further, it appears that the reaction is a general one, 
and that cytolysins can be prepared for spermatozoa, liver and kidney cells, cells 
of the central nervous system, etc , and that in each case the reaction depends on 
a stable antibody or amboceptor and a labile-ingredientof normal blood, the_com- 

plement or alexin 

When one of these cytolysins is mixed with the cells which it dissolves (bacteria, 
red corpuscles, etc ) the first step in the reaction is the combination of the 
amboceptor with the cell this takes place at a low temperature, and the cell is 
apparently unaltered The next step is the combination of the alexin xvith the 
amboceptor (or, according to another view, with the cell which has now become 
‘ sensitized '), and this takes place only at the body temperature The third step 
is the solution of the cell by the complement acting through the amboceptor 
apparently by a kind of enzyme action Hence a molecule of amboceptor must 
have two haptophore groups , one to unite with the side chain of the cell, and 
one to unite with a molecule of alexm 


Let us apply these facts to the production of acquired immunity — 
eg , to the immunization of an animal by injections of small doses 
of cholera vibrios At first the organism continues to grow in the 
tissues , the only force which we know to oppose it at this stage is 
the action of the phagocytes, for the alexins or complements are 
unable to act, since they cannot unite directly with the bacteria, and 
there is no amboceptor After a time the cells of the host begin to 
form antibodies to the proteids of the bacterial protoplasm Some 
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of these maybe antitoxins, w Inch prc\enl tlie further intoxication 
of the animal , others are agglutinins, which are without known \alue 
to the host, lastly, there are amboceptors which link the alexin or 
complement of the blood to the bactena, and bring about the solu- 
tion of the latter The animal is now immune, and when any further 
invasion with cholera vibrios takes place the apparatus of arnbo 
ceptor and complement is ready foi the defence of the animal 
Further, the serum of the animal contains amboceptor, and when 
injected into a second animal this acquires passixe immunity, pro- 
vided that a suitable alexin is also present '1 his is one of the 
practical difficulties which piexent the successful application of the 
^acteriolytic sera in medicine The alexin piexent in the serum of 
the immunized animal soon disappears, and although an amboceptor 
which is formed in the blood of one animal is always capable of 
being ‘activated’ by the complement of the same animal, it cannot 
necessarily be activated by the complement of other animals This 
question is one which is extiemely complex, and is at present not 
thoroughly investigated, though we can haul!) hope for any further 
advance in serotherapy until it has been elucidated 

The role of the leucocytes now acqunes fiesh interest We have 
already seen reason to believe that alexin is derived from these 
cells, and some hold that they are also the main source of the pro- 
duction of amboceptor and the other antibodies The study of these 
latter substances has afforded a further insight into the function of 
phagocytosis It was found (by Mennes) that leucocytes from a 
normal animal had no power of ingesting virulent pneumococci, 
but that they acquired this power when mixed with the serum of 
an animal which had been immunized to pneumococci Thus w'e 
may infer that immmie_sera have the powder of aiding the action of 
the leucocytes presumably in virtue of containing an antibody which 
unites with the bactena and renders them vulnerable The anti- 
bodies which act m this way might be antitoxins, amboceptors, etc , 
but it is possible that they may be fundamentally different Wright, 
who has investigated the subject from a clinical as w'ell as from an 
experimental aspect, calls them opsonms , and finds that the amount 
which is present m the blood determines the degree of immunity to 
various infections Thus, if the blood of a person who is highly 
susceptible to staphylococci is mixed with a culture of living 
staphylococci, very few of the organisms will be ingested by the 
leucocytes, the opsonin being deficient , if the person is resistant to 
the infection, the bacteria are readily taken up Wright has also 
shown that by the subcutaneous injection of killed cultures of 
staphylococci it is possible to enhance the phagocytic activity of 
the patient’s leucocytes when an infection has already taken place, 
and has applied this method of treatment m furunculosis, etc , with 
some success This proceeding seems at first to be illogical , the 
patient is already unable to combat the staphylococci m the lesion, 
and it seems unreasonable to inject more The explanation probably'- 
lies m the fact that the injection of the dead staphylococci into a 
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distant region calls forth a production of antibodies in that region, 
as well as in the local lesion A similar explanation may be given 
of the use of TR in tuberculosis 

The sera (other than the antitoxins for diphtheria, tetanus, and 
snake-venom) which are used therapeutically are believed to depend, 
in the mam, on bacteriolytic actions for their beneficial effects. The 
most important to the surgeon are the antistreptococcic and anti- 
pneumococcic sera 
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INFLAMMATION 

‘ Inflammation is the succession of changes which occur in a lning 
tissue when it is injured, providing the injury is not of such a degree 
as to at once destroy its structure and vitality ’ Such was the 
definition gnen m 1870 by Burdon Sanderson, and it is sufficiently 
accurate if w r e realize that the exciting injury usually invokes the 
admission of a soluble chemical irritant, and 111 most cases of a 
bacterial toxin , w'e must also exclude from the process of inflammation 
the later stages of repair Formerly inflammation was looked on 
by pathologists as always of a destructive and harmful nature, but 
at the present time bacteriological research has demonstrated that 
it is rather of a protective or conservative chaiacter, being Natuie’s 
means of limiting the advance of noxious micro-organisms, and 
of finally eliminating them from the system Occasionally, how- 
ever, the tissue reaction called into existence by bactenal invasion 
is so severe as to increase, rather than diminish, the risks of the 
patient 

The causes of inflammation are very varied and numerous Most 
frequently it is due to the admission of bacteria, and w r e have already 
alluded (p 15) to the conditionsT local and general, which pre- 
dispose an individual to such invasion, and thus render him more 
liable to an inflammatory attack Apart from bacteria inflammation 
may be lighted up by («) mechanical lesions, such as blow's, sprains, 
tension, pressure, etc , (b) burns or scalds , ( c ) toxic bodies, such 
as acids, alkalies, or vegetable and animal poisons , and (d) thejflectric 
current, either m the form of lightning, or as applied by the surgeon, 
or through the agency of strong currents as employed for purposes 
of traction or illumination It is but fair to state that not a few 
authorities look on the tissue reaction caused by these non-bacterial 
irritants as distinct from inflammation, limiting the latter term to 
conditions resulting from bacterial invasion The phenomena, 
however, are identical up to a certain point, and we see no advantage 
in the suggested dissociation 

The actual phenomena of inflammation are perhaps best studied in 
the web of a frog’s foot If this is spread out and examined under 
the microscope, the following eMdences of normal physiological 
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activity may be seen (a) the flow of blood through the vessels, 
as indicated by the movement of the corpuscles, the red ones, each 
separate from the other, flowing in the central or axial current, the 
leucocytes occasionally seen amongst the red, or here and there one 
may be noticed rolling lazily along m the inert corpuscle-free peri- 
pheral portion of the tube , (b) the constant rhythmical changes in 
calibre of the arterioles independent of the heart’s action, and 
influencing in a marked degree the flow through the capillaries , 
and ( c ) the changes which occur m the pigment - cells, which 
represent the connective tissues of the part, and which are mainly 
due to the influence of light, the cells contracting or expanding 
as the light is increased or diminished 

If now a crystal of common salt, or some such irritant, is applied 
to the web, the early vascular phenomena contributing to inflamma- 
tion may be readily observed 
# 

I The Vascular Changes m Acute Inflammation 

A momentary contraction may perhaps be noticed in the arterioles 
of the part, but 'fTns^ iF'only apparent in inflammations produced 
artificially, and is of no known significance It is followed by 
a condition of Hypersemia .of. the inflamed area, as manifested by 
a rapid and lasting dilafafiorTTiPthe' vessels^ accompanied by an 
increase m the rapidity of the blood-flow ( acceptation ) This is 
a peculiarly vital phenomenon, and opposed to the hydrostatic law 
that when fluid is flowing through a tube or channel at a fixed 
pressure, if the lumen is suddenly widened, the rate of the blood flow 
is diminished It_is_probably brought about by some change in the 
l ocal vasom otor -mechanism -present- m the ’smaller -arterioles This 
increased rapidity of the flow lasts for a while, and then the current 
gradually becomes slower and slower (igtaidation), as if an ever- 
growing obstruction existed to the passageT"bf the blood , next 
a period of oscillation will be noticed, the crowded corpuscles sway- 
ing forwards and backwards, and finally a condition of stasis or 
still-stand is arrived at, which may or may not end m actual* thorn- 
bosis or intravascular coagulation During this period the-relations 
normally maintained between the \essel walls and the varied 
constituents of the blood have* obviously become modified, and this 
is due m all probability to certain invisible changes in the former 
and not to any alteration in the blood Thus, almost as soon as 
dilatation occurs, the leucocytes collect along the walls m the 
pen axial inert layer, seeming, as it were, to fall out of rank , this 
process first commences in the veins, but can be observed m all the 
vessels The red corpuscles also, which formerly had flowed along 
separately, now tend to adhere to the vessel walls and to each other, 
running into rouleaux 

The second factor in the vascular changes must now be con- 
sidered, viz , Exudation, a proceeding which becomes evident at 
a very early stage E\ery element m the constitution of the blood 
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participates m this process It has been already mentioned that the 
leucocytes collect m the peri-a\ial layei, a phenomenon due partly to 
an alteration in the vessel wall, whereby it is rendered more ‘'sticky, ’ 
and partly to chemotaxis (p ig) The next change consists in the 
passage of the leucocytes through the xessel walls, especially those 
of the smallei veins and less often of the capillaries The process 
is a strictly vital one, brought about by amoeboid mo\ ement , a small 
arm or outgrowth of the leucocyte (fsciidopodumi) is inserted between 
the endothelial cells lining the vessel, whose cohesion has been 
probably interfered with by the inflammatory process Into this 
arm the protoplasm of the leucocyte flow's, still further separating 
the endothelial elements, and thus the cell passes through the wall 
into the surrounding connective tissues (Fig 2) The migration of 



Fig 1 Tig 2 

Semi diagrammatic Representation of the Vascular Phenomena or 
Inflammation (after Tiioma) 

(On the left is a normal vessel with its peripheral layer free from corpuscles, and 
its axial stream so rapid that the individual corpuscles cannot be seen On 
the right is a similar vessel in a state of inflammation the blood current has 
been retarded so that the individual corpuscles are visible , the leucocj tes 
occupy the periphery of the vessel, and are m process of migration, whilst 
sundry red corpuscles can also be seen in the surrounding tissues ) 

the leucocytes only lasts as long as the blood in the vessel is actually 
circulating , as soon as thrombosis occurs, migration ceases When 
1 the white corpuscle has escaped into the pen vascular tissues, it may 
, undergo various changes In the first place, it may die and be 
! at-once disintegrated, setting free fibrin ferment, and thus assist in 
I ? the production of the inflammatory coagulum to be shortly 
j described , or, again, it may find its way back into the circulation 
j through the lymphatics, or be transformed into a _pus_corpuscle , 

1 moreover, prior either to disintegration or transformation into a pus 
| corpuscle, it may attack and assist m removing any dead tissue 
j which exists m the neighbourhood of the inflammatory focus, whilst 





INFLAMMATION 


29 


a phagocytic or microbe-destroymg function is also subserved In 
fact, the leucocytes may be looked on as the scavengers of the body, 
or as advanced guards, which, at the onset of mischief, are thrown 
out from the vessels as Nature’s^ first line of defence against the 
invading forces, their chief duty being to remove all damaged and 
noxious material, and then, having limited the spread of the destruc 
five process, they m turn give place to the larger and more useful 
fibroblastic .cells which are the active agents m the process of 
fepa“F“ = Af the present time the opinion is gaming ground that some 
at_Ieast_of-the- fibroblastic cells are actually derived from the large 
mononuclear leucocytes 

' 'The - red corpuscles pass through the walls of the capillaries by 
a process of diapedesis, the result of simple mechanical pressure , 
this usually occurs only in acute attacks When once external to 
the vessels they are broken up and their colouring matter diffused 
through the tissues, whence, as a rule, it is completely re-absorbed , 
in some cases, however, it may become converted into haematoidm 
or an analogous compound, and remain for years as the only evidence 
of the injury 

The liquor sanguinis is also extravasated This is merely an 
exaggeration of a normal process, but to such an extent that 
although for a time the lymphatics of an inflamed region do in- 
creased work, yet the transudation is soon greater than they can deal 
with If the fluid escapes into the tissues, it undergoes coagulation by 
meeting the necessary coagulating media developed from the break- 
ing-down leucocytes , inflammatory lymph forms locally, whilst the 
serum collects m the meshes of the tissues, constituting an inflam- 
matory form of oedema , if there is a sufficient breach of surface, the 
serum drains away If the exudation takes place from a serous 
surface — e g , pleura, peritoneum, synovial membrane, etc — the fluid 
distends the cavity , it is at first spontaneously coagulable ( 1 c , 
consists of plasma) , if coagulation occurs, the clot or lymph either 
forms an adherent plastic mass on the surface or floats free in the 
fluid 

Looked at, therefore, simply from a -vascular point of view, 
Inflammation = Hypercemia-y Exudation ^ 

A few brief considerations may be offered as to the method in 
which the inflammatory reaction is of benefit to the patient, and we 
shall suppose that the process is caused by the presence m the tissues 
of a colony of bacteria, the toxins of which act as the irritant The 
acceleration of the blood flow serves in the first place to dilute and 
to remove the toxin , if the amount present is small, the rapid flow 
of blood may serve to remove it completely, and then the process 
begins and terminates in hypersemia Further, the increased supply 
of blood must serve to keep the nutrition of the tissues at its highest 
level, so that if possible they may be preserved alive m spite of the 
action of the toxin Lastly, if the blood contains antitoxins, or 
other antibodies, or alexins (complements), which inhibit the action 
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of the toxins or destroy the bactena, these w ill be brought m large 
amounts to the region where they are required We may regard 
the excessive transudation of the plasma as an additional means to 
fulfil the desiderata enumerated abo\ e The value of the stasis of 
the blood is less obvious, and possibly it must be regarded as~ a 
necessary evil result of the action of the toxin, and not as part of 
the defensive reaction It may be pointed out, howe\er, that it 
probably assists the emigiation of the leucocytes, which might 
otherwise find difficulties m attaching themselves to the walls w'hen 
floating freely m a rapid blood stream The i ole of the leucocytes has 
been touched on already Their most important duty is to serve as 
phagocytes and to ingest bacteria, wdi ether the latter are normal, 
or acted on by opsonms, or rendered innocuous by antitoxins 
Moreover, we have seen reason to regard them as the probable 
source of alexins or complements, whilst other authorities consider 
that the defensive antibodies are mainly derived from them, and 
have ascribed to them the power of absorbing and neutralizing 
toxins 

In addition, however, to these vascular phenomena, which can 
be readily seen in a frog’s Aveb, there are others Avlnch cannot be 
so easily observed, and which may be described as 

II The Tissue Changes m Inflammation 

Great differences of opinion have been in existence as to the part 
played by the tissues in inflammation , but although there are still 
many points to be elucidated, yet the general opinion of pathologists is 
at the present day tolerably well defined Formerly, m accord with 
Virchow’s cellular pathology, it was held that the tissues were the 
all-important element, and that the immense number of cells which 
collect m an inflamed area was entirely due to the proliferation of 
the connective- tissue corpuscles Lister, as far back as 1858, main- 
tained the passive condition of the tissues , and when Cohnheim, 
m 1867, described the migration of the leucocytes, everything in the 
process of inflammation was attributed to them Since that date 
Senftleben and many others have worked at the same problem, and 
a considerable amount of fresh light has been thrown on the subject 
by experiments consisting m the insertion of foreign bodies into the 
peritoneal cavity, and by others directed towards demonstrating the 
phagocytic functions of leucocytes and the influence of chemotaxis 
Much -of the difficulty which has enshrouded the question has arisen 
from a confusion between the processes of inflammation and repair 
At one time repair was always looked on as of an inflammatory 
nature , but it is now admitted that although no lesion in the body 
can occur without a certain amount of local reaction, yet the true 
process of repair is not inflammatory Again, it is important to 
differentiate between the changes which occur m acute and chronic 
forms of inflammation, and between those met with m superficial 
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and deep parts, whilst the bacterial origin or not of the process 
must also be taken into account 

The reaction of the tissues m acute bacterial inflammations appears 
to depend entirely on the irritative power of the toxins, or rather on 
the relation of this power to the resistance of the patient’s tissues 
lit may be laid down as a general rule that any irritant, if weak 
ijenough [eg , when very diluted), acts as a stimulant to the growth 
|of cells , on the other hand, if sufficiently powerful it will cause some 
jvariety of necrosis or death of the tissues Uncomplicated examples 
'of tissue-overgrowth in acute inflammation are not often seen m man, 
since the slighter lesions are rarely examined microscopically The 
process is best seen m the early stages of acute inflammations of the 
serous membranes in animals, where the endothelium may be seen 
several cells thick, whilst its nuclei show active mitosis, proving 
that cell-proliferation was m progress An examination of the outer 
zone of a mass of granulation tissue (where the toxins are present 
only in small amount) will often show similar appearances In most 
cases the process goes further than this, and the death of the tissue 
results This may be brought about in several ways, of which 
perhaps the commonest is termed coagulation necrosis In this 
condition the tissues and cells become soaked in the coagulable 
plasma which exudes from the vessels, and when they have been 
killed by the toxins a coagulation of the whole mass takes place 
The result is that all structure disappears from the area involved 
the nuclei cease to stain with hsematoxylm or other basic dyes, and 
all the tissues stain uniformly with acid stains, such as eosm The 
further history of the lesion depends on the nature of the causative 
organism If this is one of the pyogenic bacteria, the necrotic mass 
will become (or has already become) infiltrated with polynuclear 
leucocytes, some of which are killed by the toxins, and suppuration 
follows (see p 59) When the organism is not of this nature, the 
polynuclear leucocytes make their appearance m but moderate 
numbers, and the mflamea area becomes infiltrated with ‘ small 
round cells,’ which appear to be identical with lymphocytes It is 
as yet uncertain whether these are formed locally or whether they 
are attracted from the blood It seems, however, tolerably clear 
that they undergo a local increase by direct division m the inflamed 
area If the bacteria are killed and the process stops at this stage 
the phenomena of repair supervene these collections of small round 
cells become infiltrated by larger round or oval cells (fibroblasts), 
which gradually become elongated and develop into fibrous tissue, 
or perhaps into new bloodvessels The lymphocytes now gradually 
disappear, and the lesion only differs from normal fibrous tissue m 
being immature both as regards its vessels and its fibres The source 
of the fibroblasts has been the subject of much controversy, the 
whole question being whether they are derived from the pre-existing 
connective tissues or from the leucocytes There is now but little 
doubt that they may have either origin 

In non-bacterial inflammations of superficial parts the amount of 
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effusion between the indi\ idual cells may be so excessn e as to separate 
and disintegrate them, and thus colliquative-necrosis may be induced, 
as occurs m the formation of blisters after a burn 

In chronic inflammations, on the other hand, acti\e cell-prohfera 
tion is a most important element in the process, icsulting in sclerosis 
and induration of the parts This, howexcr, mainly affects the 
interstitial tissues, and thereby the tiue structure of the organ may 
be impaired 

It is obvious, therefore, that the Terminations of acute inflammation 
will vary considerably, and more especially with the cause of the 
trouble, whether bacterial or not, with the intensitj and duration of 
its action, and finally with the pow’ers of resistance possessed by the 
tissues and the individual 

In bacterial inflammations (i) it is unusual for the tissues so to 
assert themselves as to peimit of the occurrence of res olutio n, or the 
re-appearance of the status quo ante , it is, howeier, seen occasionally 
(2) More frequently local destruction of tissue results, and, according 
to the nature of the bacteria and the tissues invoked, this may be 
follow'ed by (a) upan, the necrotic tissue disappearing and scar tissue 
taking its place, (£) suppuigtion, in which the affected tissues and 
the exudate are hquefied'and transformed into pus, (r) ulcnation , 
when the necrotic or suppurative process affects the surface, or 
(d) extensive ncciosis or gangrene, wdien the toxic effects of the 
bacteria are able 16 "break dowm the tissue resistance to such an 
extent that the bacteria are able to diffuse themsehes widely in the 
part In this connection it is interesting to note that the more highly > 
organized and important parts are always more vulnerable than the' j) 
simpler forms of connective tissue, and this in spite of the fact that 
the former are usually better supplied with blood Thus, the growl- 
ing end of the diaphysis in a child is a most delicately organized 
region, and hence is peculiarly liable to serious destructive inflam- 
mation from bacterial agents, which w'ould do little harm if developing 
under similar circumstances m the subcutaneous connective tissues 

When the inflammatory attack is due to mechanical or other non- 
bactenal causes, there is frequently much effusion of fluid, and at 
first but little cellular exudation, whilst the process is distinctly 
limited and has no tendency to spread The most common termina- 
tions are (a) Resolution , complete and absolute, which is seen not 
uncommonly , (b) the formation of fibro-cicatncial tissue, as seen, 
e g , after a localized colliquative-necrosis, or in the 01 gamzahon of 
lymph into adhesions after a simple synovitis , ( c ) sometimes the 
inflammatory process becomes chionic, and is then characterized by 
sclerosis or fibroid thickening of the part, or by persistent effusion 
into a serous cavity 

Resolution, or the restoration of the part to its natural condition 
and function, can only occur when the injury has not been so severe 
as to destroy the vitality of the affected tissues The phenomena 
are merely those of inflammation m a retrograde order — viz , an oscil- 
latory movement first manifests itself amongst the corpuscles, and 
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then the blood-stream is gradually restored, slowly at first, and more 
and more rapidly afterwards The adhesiveness of the corpuscles 
disappears by degrees, but it will be some time before the peripheral 
inert layer can be seen The exuded leucocytes find their way back 
into the circulation either through the vessel walls, or to a greater 
extent via the lymphatics, or else they are disintegrated m the tissues 
and absorbed The fluid exudate is removed by the lymphatics 
F6r some time after an acute attack the vessels of the part, especially 
the veins, are dilated from simple loss of tone, but this also gradually 
disappears 

Clinical Signs of Inflammation 

These may for practical purposes be described under the four 
headings given by Celsus — viz , heat, redness, swgflmg, and pain, 
with the addition of a fifth — viz ^impairment of function 

Heat — An inflamed part feels"liot to the touch, and the tempera- 
ture, hf taken by a surface thermometer, is definitely raised above 
that of the surrounding skm The_ cause of this is the increased 
amount of blood flowing through itjfor the temperature of an 
inflamed area uTnever higher than that of the blood at the centre 
of the circulation, te , in the heart Necessarily, where active 
chemical and pathological changes are occurring, as in an inflamed 
tissue, a certain amount of heat is produced , but it is relatively so 
infinitesimal in quantity that it may be neglected The cause of the 
increased temperature of the blood is noted elsewhere (p 35) 

Redness is due to the hyperasmic condition of the inflamed part, 
and its intensity and characters vary considerably In the early 
active hypersemia the colour is a bright rosy-red, fading quickly on 
pressure, and returning with equal rapidity In the stage of retarda- 
tion the redness is more dusky, since the blood is longer m passing 
through the capillaries, and so loses more of its oxygen , the colour 
does not disappear or return so rapidly, and a slight yellowish tinge 
often remains from extravasated haemoglobin When stasis is 
reached, and a fortiori when thrombosis, pressure does not remove 
the red colour, and, should such a state persist for long, permanent 
pigmentation may remain 

The redness is not always most marked at the focus of the disturb- 
ance, since the portion inflamed may be non- vascular, e g , the cornea 
or articular cartilage , m the former of these, the redness is most 
marked m the ciliary region as a zone of deep pink injection The 
same absence of redness is observed m an inflamed iris, owing to the 
excess of pigment hiding the dilated vessels , but in both cornea and 
ins, the inflammation may m rare cases be so prolonged or acute as 
to cause these structures to become evidently vascular — m the one 
case from the formation of new vessels, and m the latter by the total 
removal of the pigment 

Swelling arises from the same two causes — % iz , hyperasmia of, and 
exudation into, the part Necessarily the amount of tumefaction 
depends upon the acuteness of the disturbance and the distensibility 
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of the tissue, and m measure varies inversely with the amount of 
pain In some cases where the inflamed area is co\eied by a thick 
and firm fascia, not only is the tensive pain very considerable, but 
the chief swelling may occur away from the inflamed area, c g , over 
the back of the hand m a palmar abscess, where the inflammatory 
products escape into lax tissues, the subjectne phenomena are 
minimized, although the swelling may be ver) great -Similar illus- 
trations of the occurrence of cedema at a distance are to be seen m 
inflammations of the sole of the foot, in the swelling of the eyelids 
when the scalp is inflamed, and of the cheek m inflammation of the 
dental periosteum Swelling due to inflammation, though diminish- 
ing post-mortem, does not entirely disappear 

Pam — This results from the mechanical irritation of the peripheral 
ner\e terminals, both by the increased arterial tension and by the 
pressure of the exudation, so that it is much greater if, from the 
density of fascial or fibrous investments, sw-elling cannot readily 
occur, eg, m the palm of the hand, or m the eye or testicle Possibly 
the exudation may also have some direct chemical action on the 
nerve terminals 

A marked feature of inflammatory pain is that it is always aggra- 
vated by pressure, whether intrinsic — ; c , by increasing the blood- 
pressure — or extrinsic, from outside agencies Thus, if an inflamed 
finger or hand is allowed to hang down, the pain is much increased, 
whereas elevation causes speedy relief 

The pam of supputation is throbbing in character, of an inflamed 
jnucous memhane, scalding, burning, or gritty, of an inflamed snous 
viembrane, stabbing, of inflamed bone, aching or boring, and often 
worse at night , of an inflamed testicle, sickening When the organs 
of special sense are inflamed, there may be little real pain, but much 
exaggeration of the special sense, e g , flashes of light in retinitis and 
noises in the ears in otitis interna 

The pam is not limited only to the inflamed part, but is sometimes 
experienced in distant regions, eit her through a simi lar ity of nerv e- 
supply or from the TacL-thaLa_sensor.y_stamuius is always icfencd by 
a patie, nt=to^liefend-of-the-affected-nerve- F or~e\am^'(^ivrIfrpiliJc?rsc 
the chief pam is often felt m the knee, because the two joints have a 
similar nervous supply In renal calculus or colic, pam is referred 
along the course of the gemto crural neive into the groin and front 
of the thigh, and is often accompanied in the male by retraction of 
the testicle on the side affected In spinal canes pam is frequently 
experienced m the terminal branches of the nerves issuing from the 
part affected, e g , the so-called ‘ belly-ache ’ of dorsi lumbar disease 
! , Impairment or Loss of Function is due sometimes to the mechanical 
difficulty of using a swollen organ, sometimes to the pam elicited by 
j such attempts, but often to the paralyzing effect of the inflammatory 
' process, and this m infective lesions results from the direct influence 
of the toxins on the protoplasm of the cells affected Thus, an 
inflamed eye is from various causes of little use for vision , a muscle, 
when inflamed, is naturally kept at rest , glandular organs, c g , the 
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liver and kidneys, have their functions, if not lost, at least much 
diminished , and many similar illustrations might be added 

General or Constitutional Symptoms 

These \ary considerably according to the part involved and the 
cause of the inflammation (a) If an important organ, such as the 
heart or kidney, becomes inflamed, grave mechanical and physio 
logical trouble may result ( b ) Inflammations due to traumatism, 
m which bacteria play no part, are not uncommonly associated with 
a temporary pyrexia, probably due to some such substance as hbnn 
ferment ( c ) When of septic or pyogenic origin, inflammation is 
almost always associated with well-marked fever, and it is spme 
times astonishing to note how much disturbance a small bead of pus 
under tension will produce ( d ) In certain infective inflammations 
a characteristic toxsemia is produced, due to a specific action of the 
toxin — eg , m tetanus, convulsions are caused , whilst in diphtheria, 
fever and perhaps paralytic phenomena are alike produced 

It is only necessary at this place to deal very briefly with the 
subject of Fever or pyrexia The general characteristics of the febrile 
state consist m a greater or less elevation of temperature, accom- 
panied by a corresponding acceleration of the rate of the heart-beat 
and of the respirations If it continues for any length of time, the 
patient becomes thin and emaciated, and loses muscular power 
The mouth is dry and the tongue furred , and in the later stages the 
lips and teeth are usually covered with sordes (or accumulations 
consisting of inspissated mucus and food debris) The appetite is 
impaired, digestion is imperfect, and the bowels constipated , any 
motion passed is very offensive The urine is scanty and high- 
coloured, and owing to the excessive tissue change contains an 
unusual amount of urea and urates The excess of urea is demon- 
strated clinically by adding an equal part of cold nitric acid in a 
test-tube to some urine, when crystals of nitrate of urea will form on 
the top of the fluid, giving rise to a mass somewhat resembling 
sugar-candy in appearance The skin of a febrile patient is often 
dry 

Causes of Fcvei — The temperature of the body, it is well Imown, is controlled 
by a principal heat-governing centre m the medulla, assisted possibly by accessory 
centres in the cord, and is maintained by the establishment of equilibrium 
between the amount of heat lost from the shin by the breath, and in other 
directions, and the amount of heat produced by the tissue metabolism occurring 
in the viscera generally, and especially in the voluntary muscles Pjrexja is 
necessarily due to one of two causes, viz , a decreased loss of heat, or an increased 
production The former is a scarcely tenable proposition when we looh at the 
patient's condition, and hence we are driven to conclude that fe\er is due to 
increased activity in the heat-forming tissues, especially the muscles a fact 
which explains the rapid emaciation and loss of strength under such circum 
stances, and the presence of a large amount of extractives in the urine In all 
probability this increased actmty is due to the excitement of the heat-produemg 
centre bj some pjrogenous body developed m connection with the local inflam- 
matory process Experiments lia\ e shown that fibrin ferment and manj of the 
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toxins produced by the action of micro otginisms if injected into the circulation 
in a puie state, possess such a power 

In regard to the sjmptoms of fever, it ma\ be stated briefly that they are in 
large part due to the effect produced by the inereised temperature or the toxic 
pioducts circulating in the blood upon the constituent cells of glandular and 
other organs The phenomena m question are termed by different pathologists 
‘acute ot cloudy swelling' * granulai degeneration,’ ‘ albuminous infiltration,’ 
etc , and are characterized by the organs becoming soft friable, and more or less 
swollen The secreting cells of glands are increased in size md the protoplasm 
becomes markedly grunulat so that the nucleus can onlv be distinguished with 
difficulty The granules arc albuminous in character, clearing tip completely on 
the addition of acetic acid \ similar change is also evident in the fibres of the 
cardiac muscle which lose their striation and become granular, a condition 
which must considerably interfere with their contractility 1 he effect produced 
upon the glands of the digestive system explains many of the febrile manifestu 
tions, inasmuch as their function is largely impaired The salivary and buccal 
glands are unable to excrete the noimal amount of saliva, and hence the mouth 
becomes dry Gastric digestion is interfered with in the same way flic bile is 
not efficiently produced, and hence its fat emulsify ing properties are diminished, 
as also its cathartic powers whilst the patient cannot properly digest fats and is 
constipated 

Various terms have been applied to different types of suigteal /con, 
e g , sthenic and asthenic, which sometimes depend as much upon 
the constitution of the patient as upon the nature or cause of the 
affection By Sthenic inflammatory fever (Greek, o-Ocvo s, strength) 
is meant that condition m which pyrexia and all its accompanying 
symptoms are well marked It occurs mainly in young healthy 
adults of sound constitution, as, for example, when a young man is 
suddenly attacked by acute pneumonia, or when an acute abscess is 
forming Asthenic inflammatory fexer (Greek, dcrOei os, without 
strength) is characterized by the tendency to exhaustion and collapse 
associated therewith It is met with m debilitated subjects and 
those exhausted by vicious habits, but may also occur at the close 
of a long period of pyrexia, eg, in the third week of typhoid fever 
( = the typhoid state) The absorption of products of putrefaction and 
the occurrence of acute infective blood-poisoning also induce fever of 
this type 

Varieties of Inflammation 

Many different terms are used to indicate the manifestations of 
the inflammatory process in the body, and to some of these we must 
now direct attention 

A Catarrhal inflammation is one affecting mucous membianes, 
which m the early stages become dry, vividly red, and the seat of 
a burning or scalding pain, whilst m the later stages there is free 
secretion of mucus, muco-pus, or pus Pathologically, this process 
is accompanied, as are all active inflammatory changes, by hyper- 
semia and exudation At first the mucigenous function of the 
membrane is abrogated, and any extravascular exudation passes 
into its substance, causing it to become swollen Proliferation of 
the epithelium soon follows, resulting m an increased formation of 
mucus , as the membrane becomes more and more infiltrated with 
leucocytes, these are added to the discharge, which is thus trans- 
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formed into muco pus, 01 e\en pus Small ulcers may develop from 
the loss of supeificial epithelium, but this is an exception rather than 
the rule Micioscopic examination of the dischaige reveals pus cells, 
leucocytes, and epithelial elements m \arious conditions, some con- 
taining globules of mucin, and some of the normal type This form 
of inflammation is caused by bactena, or by the action of local 
irritants, or to what is known as ‘ taking cold ’ 

A Croupo us (or plastic) inflammation is one characterized by the 
formation oTTa firm, false membrane, due to the coagulation of the 
plasma exuded from the \essels, the resulting fibrin being deposited 
on the surface When involving a serous membrane, such as the 
pleura, peritoneum, or synoA lal membrane, it gives rise to a layer 
of plastic lymph, which may organize into adhesions , it is also seen 
in the aheoli of the lungs in lobar pneumonia On mucous mem- 
branes, such as the conjunctiva or that of the pharynx, it occasionally 
forms white, flaky masses, which can be readily detached, leaving 
an injected surface below, with merely one or more oozing points, 
and no loss of substance 

^V^Diplitlientic inflammation is, properly speaking, one that is 
due to the action of the diphtheria bacillus on a free surface The 
term is, however, often applied to mflammatoiy processes due to 
other causes, but resulting in a ‘ false membrane ’ of similar nature 
This differs from the false membrane of croupous inflammation in 
that, it is formed, in part at least, by necrosed tissues, and not simply 
by fibrin deposited on the surface Hence it is more difficult to 
‘"peel off,’ and when this is done a raw bleeding surface is left 
The term Phlegmonous is now but rarely employed It was 
formerly applied to any inflammation of the subcutaneous connective 
tissues where the local phenomena tended to spread, and theie was 
well-marked inflammatory swelling 

Parenchymatous and Interstitial are terms which indicate that m 
an inflamed organ or gland the process is mainly limited, either to 
the actual and active substance of the organ, or to the supporting 
fibrous tissue 

The term Metastasis was formerly employed to indicate .a .sudden 
^.tran sfere nce ofarf inflammatory attack from one place to another with- 
out apparent cause Increased knowledge of pathology has explained 
"aivay almost all the formerly-described illustrations of metastasis, 
and, indeed, the use of this term is now almost limited to the 
inflammation of testis, ovary, or breast which follows mumps It 
is often incorrectly applied to the secondary abscesses of pyaemia 
and to the secondary deposits of malignant disease, both of which 
are of embolic origin 

Treatment of Acute Inflammation 

It is only possible to deal here with the general principles which 
guide us in the treatment of inflammatory affections The method 
of application of these to different parts of the body will be described 
hereafter 
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The Local Treatment may he indicated under four headings 

1 Remove ihc exciting '/mat , if e\ ideal, and any contributory causes 
when feasible This is not a difficult matter when the lesion is a 
gross one, and the exciting cause tangible — eg, a foreign body 
embedded in the conjunctiva or cornea, or a piece of dead bone 
lying at the bottom of a sinus In a few cases, due to bacterial 
invasion, it may be practicable to tot.illy excise a local focus — c g , 
a malignant pustule — whilst m others, such as a carbuncle, one can 
scrape away the sloughy and mfiltiated tissue with a Volkmann’s 
spoon and apply poweiful antiseptics, such as liquefied carbolic 
acid or peroxide of hydrogen In the majority of cases, ho\\e\er, all 
one can do is to relieve inflammatory tension, as by a free incision, 
thereby eliminating bacteria and toxins, and then build up the local 
and general resisting power of the tissues, so as to allcnv their 
natural reparative activities to assert themsehes 

2 K/ep the inflamed pent at test Wherever inflammation exists, 
both _physical_ and physiological rest should be obtained as far as 
possible Thus, an inflamed joint is immobilized bj a splint , an 
inflamed mamma needs both support and the fixation of the arm, 
whilst if m a condition of physiological activity this must be checked 
by suitable treatment , an inflamed cornea requires the application 
of a pad and bandage to prevent the friction of the eyelid , an 
inflamed retina must be given physiological rest by exclusion of 
the light 

3 Reduce the local hlood-p) cssme and hyperamna, and thus dimmish 
both exudation and pain It may be pointed out here that although 
both hypermmia and exudation are beneficial, yet they are almost 
-always present in excess, and it becomes needful to keep them 
under control Elevation of an inflamed limb may secure this 
end, and is a most essential element m the treatment of all in- 
flammatory conditions of the leg, for it is a well-known fact that 
emptying the veins by gravity in an elevated limb leads to reflex 
contraction of the arteries Locals blood-letting by leeches, punctures, 
scarification, and wet or dry cupping, is useful in suitable cases, 
and sometimes gives immediate relief It may be as xvell to 
mention that a leech can withdraw about 2 to 4 drachms of blood, 
and that it should not be applied over a large subcutaneous vein, or 
to parts, like the scrotum or eyelids, where there is much subcu- 
taneous tissue of a loose texture, in which extravasation readily 
occurs The bleeding from a leech-bite usually ceases spontaneously, 
but may require the application of slight pressure 

In diffuse inflammation of the cellulitic type p ice incisions are bene- 
ficial, partly on account of the relief of tension and pain which 
follows the escape of blood and retained discharges from the tissues, 
but also because it determines a free flow of blood serum, and as this 
possesses antitoxic and germicidal properties, it assists m bringing 
the inflammatory process to an end 

Cold .wisely utilized is of the greatest service m combating m- 
; flammation, causing contraction of the arterioles, and so reducing 
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sthe hyperaemia It should only be used in the caily stages, and_never 
!when suppuration is threatening, as, although it may cause local 
^depletion of the bloodvessels, it at the same time depresses the 
[vitality of the part, and so may do more harm than good Again, it, 
should be used with the greatest care in old people, from fear of 
:ausing necrosis of the skin There are various methods of applying 
t, as by means of an ice-bag , or by irrigation from a vessel, sus- 
pended o\er the part, containing iced water 01 lotion, from which 
strips of lint descend to envelop the inflamed area , or a piece of 
lint wrung out of evaporating lotion may be placed directly on the 
part , or, better still, the iced water may be run through a coil of 
leaden pipes (known as Leiter’s tubes), fitted carefully to the 
inflamed region Under any circumstances the cold must be con-! 
tmuous, and not intermittent, as otherwise the alternating periods of j 
anaemia and hyperaemia will have a baneful rather than a beneficial 
influence 

Heat, especially when combined with moisture, is very largely 
used m treating inflammatory affections, and acts in a diametrically 
opposite way to cold by relaxing the \essels and tissues, thus 
reducing the tension and pain , it also favours the activity and 
vitality of the part by increasing the vascular supply and facilitating 
lymphatic absorption When suppuration is threatening, the ap- 
plication of warmth and moisture hastens the process For sub- 
cutaneous lesions, fomentations, medicated or not with opium or 
belladonna, or spongiopihne wrung out of hot water, or simply dry 
heated cotton wool, may be employed When an abscess is forming, 
nothing can be more soothing and satisfactory than a linseed-meal 
poultice, provided that the abscess is not allowed to burst into it 
Poultices should never be applied to an open wound or abscess, 
unless the latter is in a very septic condition, and then they can be 
rendered more or Jess aseptic by making them with hot carbolic 
lotion (i in 40) For a very foul wound a charcoal poultice is as 
good an application as anything It is made of equal parts of 
charcoal and linseed, and applied after dusting the wound with 
iodoform The boracic poultice or fomentation is most useful in 
many superficial inflammatory affections due to sepsis, dirt, and 
want of attention It consists of a good-sized portion of boracic lmt 
wrung out of a hot boric acid solution (1 in 20) or hot water, and 
covered with oiled silk or guttapercha tissue 

4 Prevent the access of fi esh sources of irritation or infection, such as 
those due to putrefactive changes m an open discharging wound 
The General Treatment of inflammation varies considerably with 
the condition of the patient, and as to whether he is strong and 
healthy, or weakly Those who are depressed m health, or who 
may be expected readily to become so from a continuance of the 
febrile state, need to be carefully supported by a tonic plan of treat- 
ment, whilst at the same time attention must be directed to the 
elimination of toxic bodies by suitable purgatives, diaphoretics, and 
diuretics Quinine may be given with great benefit, as also diffusible 
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stimulants, such as ctliei or caibonatc of ammonia, whilst the reco\ery 
of patients lying in a typhoid state of exhaustion will absolutely 
depend on the admimstiation at shoit intei \als of nourishing fluids, 
combined with stimulants In the sthenic type of inflammatory 
fever, 1 antiphlogistic ’ means may be fieely employed so as to reduce 
the general blood-pressuie and rcmo\c irritating matters from the 
system, c g , a smait purge, followed by low' diet and abstinence from 
alcohol for a few' days , but in other instances wlieic the blood-tension 
is high, as indicated by a huge and full pulse, and the local signs 
(pam, etc ) are well marked, it may be also necessary to administer 
such drugs as antimony, aconite, full doses of acetate of ammonia, 
colclncum or ipecacuanha, m order to i educe the general blood- 
pressure, as also to obtain diaphoretic action In a few' cases, eg , 
acute meningitis, \enesection may be needed, and it is possible that 
this is an agent too little employed in the present day' In some 
forms of inflammation due to the specific diatheses, suitable drugs 
must be employed to combat such tendencies — e g , salicylate of soda 
orsahem in acute rheumatism 

In inflammation of infective origin serotherapy may be found of 
use, but at present the only surgical affections in which this is 
generally applicable are eiysipelas and a few' other conditions due to 
streptococci, diphtheria, and tetanus 

Chrome Inflammation 

The phenomena of chronic inflammation are essentially the same 
as those of the acute piocess, though the manifestations are somewdiat 
different Hyperamna and exudation occur, but the tissue reaction 
is much more prominent The mam differences between the two 
are as follow's 

1 The hyperaemia is less in amount, but longer in duration, owing 
to the fact that the causative irritant is less intense in action, although 
often applied for a longer time The local manifestations therefore 
are less obvious , pam is not so great and mainly of an aching 
character, whilst there is less heat, the redness is more dusky, and 
the tissues often become pigmented Considerable loss of tone in 
the vessels, especially the veins, results from their prolonged disten- 
sion, and thus there is greater difficulty m restoring them to a normal 
state 

2 The corpuscles do not adhere together or run into rouleaux to 
the same extent as m acute inflammation, and migration, though 
it exists, is on a limited scale The exudation is more fluid in 
character, containing comparatively little albumen or fibrin , in fact, 
m some chronic inflammations of serous membranes the cavities are 
distended with fluid of a much lower specific gravity than that of 
blood serum 

3 The greatest difference between the acute and chronic processes 
lies m the reaction of the tissues In acute inflammation, increased 
proliferation of the tissues is rarely a marked feature, since the toxin 
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has usually sufficient power to destroy then vitality In chronic 
inflammations this is not the case at le.tst not until the later stages 
of lesions like those of tuberculosis or syphilis In most cases cell- 
piohferation is well matked, especially in the endothelial cells of 
the vessels and lymph-clefts, or the secreting cells of the bieast, 
whilst otheis (such as the cells of the central nervous system) never 
undergo proliferation These newly formed cells usually develop 
into fibrous tissue, but sometimes produce structures more or less 
resembling normal tissues Organisation, or fibroid thickening, 
t herefor e, is a marked feature ot chronic inflammation 

An area which is in a state of chiomc inflammation is infiltrated 
with large numbeis of lymphocytes, which are often grouped in 
especially laige numbeis round the smaller vessels In the con- 
ditions known as the chronic granulomata, and perhaps specially in 
the gummata met with in syphilis, this small round-celled infiltration 
is very marked, large areas composed entirely of lymphocytes being 
met with Another cell which is very characteristic of these lesions, 
and which has recently attracted much attention, is the plasm a-cell 
It is much larger than a lymphocyte, and usually of an oval shape, 
the nucleus is about as large as that of a lymphocyte, is usually 
divided into five or six segments, and is placed excentrically in the 
cell The protoplasm has peculiar staining affinities These cells 
sometimes occur in chronic inflammatory lesions m great numbers, 
scarcely another form of cell being seen in areas of considerable size, 
but usually they are mixed with lymphocytes 

The Causes are similar in character to those producing the acute 
mischief, but,shghter and more prolonged in their action The most 
striking point in the letiology is the large part played by diathetic 
conditions or constitutional predispositions Most of the mani- 
festations met with m surgical practice are due to syphilis, tubercle, 
gout or rheumatism, and one should never treat cases of this nature 
without carefully inquiring as to the possible existence of some such 
taint 

The Results vary according to the part of the body affected, and 
also with the predisposing diathetic state, and we can here only 
indicate a few points worthy of notice 

In Simple chronic inflammation, not due to tubercle or syphilis, the 
part becomes infiltrated and enlarged, mainly from proliferation of 
the connective tissues, and if allowed to persist, this will result m 
fibrosis or sclerosis Thus, a bone is thickened and condensed m 
chronic osteitis (osteo-sclerosts), whilst m chronic periostitis a new 
subperiosteal formation of bone may occur Glands become enlarged 
and indurated, mainly by hyperplasia of the connective tissue, whilst 
if the skin is involved it either becomes hypertrophied and thickened, 
or entirely loses its characteristic structure, being converted into 
granulation or fibro-cicatncial tissue, AVith or without an intervening 
ulcerative stage True suppuration rarely occurs, although certain 
organisms of low virulence occasionally lead to its development 

Constitutional symptoms are but little evident, beyond those 
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dependent on the diathetic condition to which the local phenomena 
are due, or to septic changes developed secondaiily 
v The Treatment of chronic inflammation is usnall) more prolonged 
and difficult than that of acute cases, because of the constitutional 
dyscrasia which exists so frequently behind it 

1 The cause must be icmoved whene\cr possible Dead or diseased 
bone must be removed, and tuberculous material got rid of by the 
knife or sharp spoon, whilst it is often desirable to supplement this 
by subsequently swabbing the parts oxer with liquefied carbolic 
acid A chronic abscess increases the action of the original irritant 
through the tension engendered by its presence, and hence it should 
be dealt with as early as possible 

2 Keep the pait at icst This is just as much an essential as in the 
treatment of acute inflammation Joints should be immobilized, 
the spine must haxe the weight taken from it by suitable appliances, 
or, better still, by maintaining the recumbent position , secretory 
glands are not actively exercised, and the organs of sense are 
protected from irritation 

3 Countci -nutation is one of the most useful forms of treatment for 
chronic inflammatory' conditions It is applied in many different 
ways, according to the character of the disease and the part mxolxed 
Thus, ft ictiou with the hand, or with stimulating embrocations, pro- 
duces a hyperamiic condition of the skm, and promotes local activity 
in the superficial parts which may react beneficially on deepef; 
structures Scott's dicssutg may be similarly employed, it consists! 
in xvrappmg up*the part {eg, a joint) in strips of lint covered with 
ung liydrarg co (containing o\ r er io per cent of camphor), and 
then encircling it firmly with soap plaster, spread preferably on 
chamois leather Iodine paint is another useful application, whilst 
bhstcis are most valuable in suitable cases The moxa, a wound 
produced by burning a spirituous solution of saltpetre on the skm , 
the issue, the maintenance of a raxv surface, however produced, by 
the constant presence of some irritant, such as the insertion of a 
bead, or the use of saxun ointment as a dressing , and the seton, a 
double thread knotted at each end, passed for some distance under 
the skm, and drawn from end to end daily — all these are but little 
used now, although they might be occasionally employed with 
advantage The actual t cfluteiy is the most severe form of counter- 
irritant, and is especially useful in some varieties of chronic inflam- 
mation of bones and joints 

4 Pjessuic is an important element in the treatment of chronic 
inflammatory disorders, and probably acts by artificially bracing up 
vessels which have become relaxed and atonic from the prolonged 
'distension to xvhich they hax r e been subjected It also favours the 
absorption of inflammatory exudations Firm bandaging, and 
especially the use of an elastic support, are the usual methods of 
application 

5 A most valuable means of treating certain chronic inflammations, 
and indeed many other affections, consists in Massage It is impossible 
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in a text-book of this sue to give a full account of the methods em- 
ployed, but we may state that the chief of them are known as effleurage, 
petrissage, and tapotement Efflcitiagc consists in plain up and down 
rubbing of the limb with the fiat of the hand, the up stioLe being 
always firmer than the down, so as to assist in the return of the 
blood and lymph from the part In this way the circulation is 
quickened, and the \ital activities of the tissues are increased The 
skm should be lubricated with oil, -vaseline, or some stimulating 
embrocation, and the rubbing, at first light, so as only to affect the 
skm and subcutaneous tissues, should gradually become firmer so as 
to influence the deep structures PCtussagc consists in kneading the 
muscles or other tissues between the finger-tips and k the palm of the 
hand , this necessarily should be done across the muscle fibres, 
working from below upwards, and is especially valuable in hastening 
the absorption of exudations In Tapotement a series of blows per- 
pendicular to the surface is rapidly delivered by the ulnar side of the 
open or clenched hand , the circulation in the parts thus struck is 
much quickened, and when skilfully done no pain should be caused 
6 Genoa I or constitutional treatment must be adopted to meet 
the specific^diatheses which are commonly associated with chronic 
inflammation, e g , mercury or iodide of potash m syphilis 
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EXAMINATION OF THE BLOOD IN HEALTH AND DISEASE 

Although an examination of the condition of the blood is frequently 
of great importance to the surgeon, a mere outline of the chief facts 
is all that can here be attempted 

The red blood corpuscles a\ erage about 5,000,000 to the cubic milli- 
metre in men and about 4,500,000 m women, and are readily counted 
by means of the Thoma-Zeiss h.emocytometer or other similar 
instrument The chief surgical \ aluc of such investigations arises 
in connection with haemorrhage, for they enable us to determine the 
amount of blood lost at a surgical opeiation or as the result of a 
wound, and to trace the process of recovery It is usually advisable 
to supplement the counting of the corpuscles by estimating the 
amount of haemoglobin present by means of Haldane’s or some 
other hmmoglobmometer, the result being expressed as a percentage 
of the normal amount Thus, blood containing half the amount 
that should exist in a given bulk in a normal man is said to contain 
50 per cent of haemoglobin It is also convenient to calculate the 
/corpuscular richness ' or ‘ colour-index,’ which is clone by dividing 
Ithe percentage of liaemoglolTuTby the number of corpuscles expressed 
fas a percentage of the normal For example, under normal con- 
ditions the haemoglobin is 100 pel cent , and there are 5,000,000 
corpuscles per cubic millimetre, so that the colour - index is 
■^nr = 1 If the corpuscles have fallen to 3,000,000 (60 per cent of 
the normal), whilst the haemoglobin has fallen to 30 per cent , 
the colour - index is = o 5 — that is to say, each red corpuscle 
contains only half as much haemoglobin as it should do In general 
a high colour - index is indicative of pernicious anaemia, and one 
which is greatly reduced of chlorosis, though in cases of severe 
secondary anaemia of long standing a similar reduction may be 
present 

If the blood is examined immediately after a patient has suffered 
from a severe Jiaunoi riiagc, it will naturally be found to be normal 
m composition , part has been lost, but the quality of the remainder 
has not altered After a short time the volume of blood is restored 
to normal by means of fluid derived from the tissues At this stage 
the blood is more diluted than normal, the red corpuscles and 
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haemoglobin being alike reduced, so that the colour-index remains 1 
There is also m most cases a temporary increase in the number of 
leucocytes The process of absorption of fluid from the tissues is 
imitated artificially m the infusion of saline solutions in collapse or 
after severe haemorrhage, and it is found that this process has a 
beneficial effect in accelerating the subsequent regeneration of the^ 
blood as well as in raising the blood-pressure and removing the 
urgent symptoms 

In the subsequent process of recovery the red corpuscles increase 
more rapidly than the haemoglobin, so_ that _the,colour-mde\ falls 
somewhat The Jength of time necessary for full regeneration of 
~tfte~Blbod varies greatly, the process being more rapid in men than 
women, and in young adults than in the old or young Approxi- 
mately 1 per cent of haemoglobin is regenerated per diem , thus the 
blood becomes normal about twenty da)'s after the loss of 20 per 
cent of haemoglobin if the patient is kept under favourable 
conditions 

It is not possible to lay down any definite rule as to the amount 
of haemorrhage which is necessarily fatal Other things being equal, 
a_patient-will- survive a much greater loss of blood-if-it- takes place 
gradually than if it takes place quickly In the latter case a 
reduction of the haemoglobin to 50 per cent will probably be fatal, 
whereas m the former it may fall to 20 per cent , or lower, and 
recovery still take place W omen Tolerate lo ss o f blood better than 
men, .and men tolerate_it better than children 

Anaemic patients are usually bad subjects for operations, but it is 
not possible to formulate any rule for the guidance of the surgeon 
as to the degree of anaemia which should make him unwilling to 
operate 

It is important to notice that ajngludegree of anaemia occurs m 
acute spreading inflammation, septic fever, septicaemia, etc , and 
this factTToccasionally of diagnostic value The diminution of the 
corpuscles and haemoglobin usually occurs rapidly, sometimes with 
a rapidity only second to that which occurs after severe haemorrhage, 
and gives rise to a severe form of secondary anaemia The colour- 
index is usually low, the haemoglobin being destroyed more rapidly 
than the corpuscles 

The estimation of the amount of haemoglobin is often useful in 
the diagnosis of syphilis (Justus’s method) In the secondary stage 
of this disease the red corpuscles are extremely susceptible to the 
action of mercury, and are readily destroyed thereby In practice 
the amount of haemoglobin is estimated, and the patient given a 
single dose of mercury, either as an intravenous injection or as an 
inunction or fumigation After twenty-four hours the haemoglobin is 
estimated again, and m positive cases it will be found to have fallen 
xo to 15 per cent , or even more In a few days the haemoglobin 
will have regained its normal level, and if the dose of mercury is 
repeated, a second fall, not so great as m the first case, will ensue 
The reaction occurs m all stages after the formation of the primary 
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bubo, as well as in heieditaty syphilis in the latter case it is often 
extremely well matkecl and of great \alue in diagnosis It is some 
times piesent m ana mic patients who are not the subject of syphilis, 
and it is advisable not to place much i chance on a reac lion obtained 
in a patient wdiose haemoglobin to begin with is much below' normal 
It is useless in patients who aic already under the influence of 
mercury 

The examination of the leucocytes is often of the greatest ini 
portance It compnses an enumeration of the total number present 
per cubic millimetre, and a differential count of the rolatne number 
of the various kinds present The foimer examination is carried 
out by a method similar to that used in counting the red corpuscles, 
and, as it takes but a few minutes and requnes but little practice, 
should be learnt by all surgeons The differential count is made on 
thin films of blood, which are dried and stained by a double or triple 
stam, Jenner’s stain being the simplest and most useful 

Jenner’s stain consists of a solution of eosmate of methylene blue 
m methyl alcohol To use it the blood film is allowed to dry spon- 
taneously and is then flooded with the stain, which is allowed to act 
for about two minutes It is then poured off, and the film is rinsed 
in distilled water for a few' seconds, drained, allowed to dry 
spontaneously, and mounted m Canada balsam This is then 
examined undei a J-in lens, each leucocyte seen being noted dow-n, 
until 400 or more have been counted The results aie reduced to 
percentages 

In health, the blood contains from 4,000 to 10,000 leucocytes per 
cubic millimetre, five different forms of cell being present — the 
polynuclear leucocyte, the eosinophile leucocyte, the mast-cell, the 
lymphocyte, and the hyaline cell Of these, the first three contain 
definite granules m their protoplasm, the others do not In the 
following description we assume that the film has been stained by 
Jenner’s method If other staining processes are used, the colours of 
the various structures will naturally be somewhat different 

x The polynuclear or polymorphonuclear leucocyte ( Fig 3, c) is rather 
larger than a red corpuscle It is characterized by haiing a twnsted 
or indented nucleus, which in badly-prepared specimens may appear 
to be multiple, although with proper preparation and the use of high 
powers of the microscope the connecting filaments between the 
various parts can always be made out It contains m its protoplasm 
numerous very minute granules which have an affinity for acid 
stains, and hence are coloured pink by the eosin m Jenner’s stain 
In specimens which have not been well stained these granules may 
not be visible, but the cell can always be identified by its nucleus 
| The polynuclear leucocytes are the chief phagocytic cells of the 
; blood, being actively amoeboid and endowed with the power of in- 
vesting bacteria or other small objects They; are formed, mainly, or 
'entirely, m. ..the ..bone marr ow, .and constitute m health from 65 to 
75 per cent of all the leucocytes 

2 The eosinophile leucocytes (Fig 3, d) are about as large as the 
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foregoing, and have a bilobed or polymorphous nucleus They have 
also granules which stain with eosm, but these are much larger and 
more defined than those of the polynuclears 

The eosinophiles form 2 to 4 per cent of the leucocytes of normal 
blood Xliay-ar e ,pr 0 ba b ly^ formed partly -m - the ' bpne marrow and 
partly in other con nective ..tissues They are feebly mobile, and 
their functions are not definitely known 

3 The mast -cells (Fig 3, e) have lobed nuclei and granules which 
stain with methylene blue, 

though usually metachromati- a t L_ 

cally, taking-' a - p u r pi 1 sh colour /^ s t\ ' rT Tk , 'gr 

They are present m very small ' ■* . y f. _ 4 ~ - 1 1 

proportions (about 4 per cent )m VCl ' > 

normal blood, and their functions “ 

are unknown They are ^con- 
nective-tissue cells, and' are " , / ^ 

'often' ' present in considerable -/fjV! \ /" s 

numbers in inflamed tissues 1 i$,i -IS (T ( / 

4 The lymphocytes (Fig 3, a) \ V ^ — S 

are devoid of granules, and — — — — 

their nuclei are not polymor- _ 

phous They vary in size, but Normal Blood (Emery ) 

the majority are rather smaller 

than the red corpuscles Each ".Lymphocyte b, hyaline or large mono- 
lymphocyte has a stngle c.rcalar 

nucleus which is situated cen- corpuscle, to show the relative sizes 
trally , this is surrounded by of the other cells 
a narrow zone of protoplasm, 

which m suitably-stained specimens takes the methylene blue more 
deeply than does the nucleus itself 
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d, eosinophile cell , c, mast cell /, red 
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of the other cells 


Lymphocytes constitute *20 to J25 per cent of the leucocytes of 
health In children the proportion may be much higher, the poly- 
nuclears being correspondingly reduced Xli&y- are-formed, -m, -the 
ly mphatic __glands,. spleens Peyer’s patches, and lymphf- adenoid 
tissue generally They are probably identical with the ‘ small round 
cell” which is so characteristic of non-suppurative inflammatory foci, 
and m these lesions we have reason to believe that they can be pro- 
duced locally, probably by a process of budding from the endothelial 
cells It would seem, therefore, that lymphocytes may be produced 
locally in any part of the body 

5 The large hyaline or large mononuclear cells (Fig 3, b) vary in size, 
but as a rule are decidedly larger than the red corpuscles They 
have a single circular, oval, or kidney-shaped nucleus, which is 
smaller relatively to the cell than the nucleus of the lymphocyte 
The protoplasm stains faintly with methylene blue It is devoid of 
granules, but often shows bluish points, which are really nodal 
thickenings of the reticulum 

These cells form 2 JtQwp-per cent of the leucocytes of normal 
blood They have considerable powers of phagocytosis Their 
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origin and relation to the lymphocytes is not definitely known, but 
there is some reason for legal ding them as endothelial cells which 
have been detached ftom the walls of the \csscls 

An increase of the total leucocytes piescnl in the blood is termed 
leucocytosis Under most circumstances this mcicase is mainly due 
to an inciease in the number of polynuclears present , special terms 
are used for an increase of other forms of leucocytes An increase 
in the eosinophiles is called cosniophiha, and an increase in the 
lymphocytes is called lymphoc j tosts A^diminution of the leucocytes 
is termed Icucopcnta 

Leucocytosis occurs under physiological conditions during digestion, 
during pregnancy, and an the new-born infant This has to be 
remembered in interpreting leucocyte counts in disease The former 
factor is of especial importance, and if possible the blood should be 
collected whilst the patient is fasting 

Pathological leucocytosis occurs in many conditions, the most 
important being the infective diseases, and in these the highest 
counts are met with in pneumonia and in sitppinaliou The latter 
is of special importance to the surgeon, as the presence of a high 
leucocytosis may be regarded as the most definite single sign of the 
presence of pus It is especially \ aluable in appendicitis, where the 
other evidences of suppuration are often equivocal When no pus 
is present, the blood show's slight leucocytosis, the number not 
usually exceeding 15,000 per cubic millimetre When pus is present 
the number is much gi eater, being usually not less than 18,000, and it 
may rise as high as 50,000, or even higher For practical purposes a 
count of ZQjop o-leucocytes per cubic millimetre may be taken las an 
-almost certain proof ot suppuration, presuming, of course, that the 
pother causes of leucocytosis can be excluded Figures between 
i 15,000 and 20,000 are not sufficiently definite to be of much value, 
and where they are obtained it is advisable to repeat the examination 
in twenty-four hours If suppuration is taking place the count will 
almost certainly rise, whilst if it remains at the same level, or shows 
a decline, the presence of pus is unlikely The height of the leuco- 
cytosis gives no indication of the size of the abscess or of the rapidity 
of its spread 

The opening of the abscess is usually followed by a fall in the 
number of leucocytes, and this is so rapid as to be quite definite in 
the course of twelve hours When it does not take place, the 
probability is that a second abscess is present, which was overlooked 
at the time of the operation 

The absence of leucocytosis is presumptive evidence that sup- 
puration has not occurred, but several facts have to be considered m 
applying this rule m actual practice 

1 The cause of the leucocytosis is the passage of the bacterial 
products from the inflammatory focus to the blood-stream, where 
they exert a positively chemotactic action, attracting the leucocytes 
from the bone-marrow, whilst at the same time they stimulate the 
latter to an increased production of leucocytes As long as the 
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abscess remains unopened and is spreading, these substances gam 
access to the blood-stream with ease, for it is the only path available 
to them But whenjthe abscess is opened so that the pus laden with 
bacterial toxins can dram away, the leucocytosis falls, even although 
the abscess may burrow for a time An example of this was seen m 
a patient suffering from appendicitis, in whom there were very doubt- 
ful clinical indications of pus, and who showed a leucocytosis of 
38,000, this was regarded as definite proof of the existence of 
an abscess A few hours after the count was made the patient 
suffered from diarrhoea, and pus was found m the stools A second 
count was made forty-eight hours after the first, and the leucocytes 
were found to haxe fallen to 13,500, yet at the operation a large 
abscess cavity with extensive ramifications was found If the patient 
had been admitted to the hospital after the rupture of the abscess 
into the intestine, the leucocyte count would have led to an erroneous 
conclusion For a similar reason — viz , the non-absorption of toxins 
into the blood — there is but slight leucocytosis m suppurative 
inflammation of the mucous membranes 

2 When the pyogenic bacteria have been killed, the toxins are 
soon carried away in the blood-stream and eliminated from the body, 
and when this has happened the leucocytosis falls, although there is 
still a collection of pus in the tissues In other words, a high leuco 
cytosis is to be regarded rather as a proof of the process of suppura- 
tion than as a proof of the presence of pus For example, such* 
sterile collections of unabsorbed pus often occur in cases of pyo- 
salpinx of some standing, and are unaccompanied by leucocytosis, 
although acute suppuration m the Fallopian tubes causes the usual 
reaction 

3 When the organisms are very virulent and the patient of feeble 
constitution, so that the infection rapidly spreads, there is often a 
failure of leucocytosis or even a leucopema This is notably the case 
m severe cases of diffuse septic peritonitis The general (as well as the 
local) leucocytosis must be regarded as a conservative and defensive 
reaction, whatever views are held as to the nature of immunity 
Its presence indicates that the patient has sufficient resisting powers 
to combat the infection, or at least to localize it for a time , its 
absence in a case where there is suppuration renders the prognosis 
unusually bad 

4 Leucocytosis does not occur m cases of chronic or cold abscess 
The products formed by the bacteria which produce these lesions 
have no positive chemotactic action on the polynuclear leucocytes 
The cells found in the local lesions are mostly lymphocytes Hence, 
even when the toxins of these organisms enter the blood, they fad 
to attract the polynuclear leucocytes from the marrow We might 
reasonably expect that an increase m the lymphocytes would occur , 
but these cells are not actively motile like the polynuclears, and are 
not so readily subservient to chemotactic influences 

Another method sometimes used m the diagnosis of suppuration 
is based on the appearance of granules of glycogen (or an allied 

4 
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substance) in the protoplasm of the leucocytes in septic diseases 
Diy blood films are mounted in a solution of iodine i, iodide of 
potassium 3, w atcr 100, which has been saturated with pow'dered 
gum acacia This stains the granules deep brown 1 his test is not 
as useful as the foregoing 

1 he relations of some of the other infectne diseases to the 
^leucocytes may be briefly cpitomi/ed In pneumonia, erysipelas, 
'diphtheria, scarlet fever, plague, and whooping cough there is a high 
-leucocytosis, the numbci rarely falling below' 20,000 I11 rheumatic 

ife\er (uncomplicated), syphilis, and gonorrhcea there is usually a 
slight rise, and in tuberculosis, typhoid fe\er, influenza, measles, and 
malaria there is usually no excess, and often a diminution, in the 
number of leucocytes (leucopema) 

*’ Pathological leucocytosis also occurs after se\ere haemorrhage, 
and in all cachectic conditions, especially in that due to malignant 
disease In these cases it is almost always due to a local inflamma 
lion excited by the new grow'th, and is rarely of diagnostic value 
In carcinoma of the stomach there is usually an absence of digestion 
leucocytosis, and this fact may assist in the diagnosis The leuco 
cytes are counted whilst the patient is fasting, and tw r o or three 
times (at intervals of an hour) after a meal, wdnch should include 
some meat If the count does not use considerably (2,000 per cubic 
millimetre or more), it affords strong presumptive evidence of the 
presence of malignant disease of the stomach, but, like all laboratory 
tests, must be considered in conjunction wuth the clinical phenomena 

Lymphocytosis, or an increase of the lymphocytes, may be 
absolute or relatne A relative increase (if, such that the per- 
centage of these cells uses above 25, although the total number of 
leucocytes of all sorts does not exceed the normal) occurs in typhoid 
fever, tuberculosis, and malaria A great excess of leucocytes 
(150,000 or more per cubic millimetre), the great majority being 
lymphocytes, occurs only m lymphatic leucocythaenna, and con- 
stitutes an important means of diagnosis between this condition 
and Hodgkin’s disease, in which the leucocytes are normal or but 
slightly increased Children’s blood contains an excess of lymplio 
cytes, reaching 60 per cent , and in inflammatory diseases of children 
the increase m the total leucocytes may be due partly to an excess 
of lymphocytes, and not only of the polynuclears, as in the adult 
This is especially the case if the lymph-glands are involved m the 
inflammatory process 

Eosmoplnlia, ic, a relative increase of the eosmophiles, occurs in 
several conditions (1) In mfection with animal parasites, especially 
in trichinosis, where the proportion may be 60 per cent or more 
They are sometimes increased in hydatid disease , m doubtful cases 
this fact has some diagnostic value, but a count m which there is 
no increase is of little importance (2) In slpn_diseases, especially 
when a large area of skin is involved (3) In-asthma (4) In 
gonorrhoea? and a few other diseases 
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A brief account of the blood conditions in those diseases which 
are especially connected with the blood-forming organs may be of 
some value 

1 In jwjijcwus ^anamia Jl he corpuscles are greatly reduced m 
numb ers .-whilst -the haemoglobin is reduced, but tqjijessec, extent} 
the colour-index being greater than 1 A typical case had 800,000 
red corpuscles and 20 per cent of haemoglobin, the colour-index being 
1 2 The red corpuscles are often distorted m shape (poikilocytosis), 
and large ( megalocytes ) or small (microcytes) forms occur Large 
nucleated red corpuscles (megaloblasts) are usually present, and 
are almost diagnostic of theaisease The leucocytes are usually 
normal or subnormal m number, and there is a relative increase of 
lymphocytes 

2 In chlorosis the haemoglobin is reduced to a greater extent 
than tSe~cSfpus“cles,''the colour-index being less than 1 A typical 
coIiTTf^ghve— red corpuscles, 4,000,000 haemoglobin, 40 per cent , 
colour-index, o 5 There may be some microcytes, but the red 
corpuscles are usually normal m shape and size, though of pale 
colour The leucocytes are usually normal 

3 In spleno-mcdullary leucoiythccmia there is an enormous increase 

m the leucocytes , the number is usually not less than 100,000 per 
cubic millimetre and may rise to 1,000,000 or even more Of these 
a 'large proportion are myelocytes, cells which do not occui m normal 
blood They vary m size, but are usually large, and may be very 
large , they have a single nucleus, which stains badly and is circular, 
oval, or indented, and often excentncally placed , they contain 
granules similar to those of the polynuclear leucocytes The 
eosmophile cells are greatly increased m absolute numbers, though 
their proportion relatively to the other cells may be normal Eosino 
phile myelocytes also occur , they are similar in all respects to the 
myelocytes, except that their granules are large, resembling those 
of the eosinophiles of normal blood The polynuclears are present 
m vast numbers, but their relative proportion is less owing to the 
number of the myelocytes The lymphocytes are scanty, but the 
mast-cells are often abnormally plentiful Nucleated red corpuscles 
occur 

4 Lymphatic lencocythcemia can be distinguished from Hodgkin’s 
disease (lymphadenoma) only by an examination of the blood In 
the former disease there is a vast number of leucocytes, the great 
majority (90 per cent or more) of which are lymphocytes In the 
early stages of Hodgkin’s disease the blood is absolutely normal, 
whilst later there is marked anasmia The leucocytes are not 
usually increased m numbers, and there may be leucopema , there 
is often a slight relative increase m the lymphocytes In some cases 
there is leucocytosis Hodgkin’s disease cannot be differentiated 
from tuberculosis of the lymphatic glands by a blood count alone 

The examination of the blood for parasites (including bacteria) is 
often necessary 1 1 may be carried out by microscopic examinations of 
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fresh blood or blood-films, or by cultures , the method to be selected 
must depend upon the organism sought 

The diagnosis of malaua may be made by an examination of a wet 
film of fresh blood made by taking a small diop of the blood on a 
perfectly clean cover glass and allowing it to fall on a perfectly clean 
slide , or films may be prepared m the ordinary way and stained b) 
carbol-thionm, hamiatoxylm and eosin, Jenner’s stain, or by other 
methods For a description of the organisms and their hfe-history 
the reader is referred to special treatises 

Relapsing fevci is due to a corkscrew like organism (the Spmlhnn 
Obamcycn), which is about two or three times as long as the diameter 
of a red corpuscle They may be demonstiatcd by the method used 
for the malaria parasite, and m fresh specimens are as a rule actively 
motile 

The diagnosis of filauasis is best made by examining w ith a low- 
power lens thick layeis of fiesh blood taken at night, if F mcttnna 
is suspected , in the daytime, in the case of F dunna , and at any 
time if F pn stalls is sought 

Where bacteria are sought for m the blood, cultural methods are 
almost always necessary, for their numbers are usually so small that 
the chance of finding even a single specimen in a stained blood-film 
is remote The blood must be drawn directly from a x'ein with a 
sterilized hypodermic needle and syringe (01 better with a hypo 
dermic needle mounted on a short length of glass tubing and the 
whole sterilized by heat), and full precautions must be taken in 
sterilizing the skin At least 3 or 4 c c should be taken and 
inoculated directly into broth or melted agar, which is incubated 
and examined at the end of hvenly-four and foity-eight hours It 
is worse than useless to attempt to make a bacteriological examina- 
tion of blood obtained from a skin puncture, liowei er carefully the 
skin may have been sterilized 

In septicaemia, pyaemia, ulcerative endocarditis, and other diseases 
due to the pyogenic bacteria, the organisms may or may not be 
found in the blood A positive result is most likely to be obtained 
m severe cases, especially when the blood is collected during a rigor, 
it is of evil omen, although such cases are by no means necessarily 
fatal Cultures m which staphylococci are the only organisms to 
de\ elop must be interpreted with caution, as being possibly due to 
accidental contamination A negative result is usually of little x r alue 
m diagnosis, as organisms may be absent from the blood for long 
periods m cases of septicaemia 

It is sometimes necessary to examine the blood for bacteria m the 
diagnosis of typhoid fever, especially when the infection is not due to 
the ordinary typhoid bacillus, but to one of its congeners (the para- 
typhoid bacillus, etc ) In general, the diagnosis is made by means 
of Widal’s reaction 
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NON-SPECIFIC* PYOGENIC INFECTIONS 

In this chapter we propose to deal with a series of affections associated 
with or allied to suppuration, and due to non-specific bacteria These 
organisms, usually termed pyogenic, cause an inflammatory reaction 
in the tissues, which sooner or later is associated with liquefaction of 
both tissue and exudate, the liquefied material being known as pus, and 
the process which leads to its formation as suppuration Any localized 
collection of pus m the tissues is known as an abscess, and when due 
to pyogenic organisms it usually follows an acute course, but is 
occasionally chronic Sometimes the infection involves the cellular 
tissue of a part in a more or less diffuse manner, the pus burrowing! 
widely , this condition is termed cellulitis Constitutional phenomena' 
are associated with these local manifestations, and may be of two 
types (a) When tqxic^ products alone are absorbed, producing 
toxaemia, or some modification of the same , and ( b ) w hen the 
bacteria invade the blood-stream and become disseminated to distant 
parts, thereby giving rise either to septicecmia or pycemia Each of 
these various conditions must be dealt with separately, but one must 
first describe m some little detail the organisms common to the 
whole group 

Bacteriology — The following are the more important pyogenic 
bactena 

i The Staphylococcus pyogenes is perhaps the most common organism 
of acute localized suppuration, especially in connection with the skm 
and subcutaneous tissues It is a coccus of medium size which 
occurs m the pus m characteristic clusters, which have been compared 
to bunches of grapes (Fig 4) It stains by Gram’s method, and 
liquefies gelatin or solidified blood serum, as it produces a powerful 
peptonizing enzyme, and is readily cultivated on almost all media , 
it grows best when an abundant supply of oxygen is present 

Cultures on solid media develop rapidly, and the colonies spread, 
the surface being soon covered by a uniform thickish film of growth 
This may be orange-yellow, lemon yellow, or white m colour, and 
three organisms — Staphylococcus pyogenes annus, citieus, and albus, 
respectively — have been recognised Under certain circumstances, 

* For the significance of the term non-specific , see p 12 
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however, the one may change into the other, and there is little doubt 
that the three really constitute one species 
Staphylococci are very widely distributed without the body, being 
common in air, dust, etc They are frequently found in the human 
skin, though apparently not normal inhabitants of that region 
Suppuratn e inflammations of the skin and subcutaneous tissue are 
due to staphylococci m the \ast majority of cases, and when the 
inflammation is caused by other organisms in the first instance, a 
secondary infection with staphylococci almost always takes place 
later Impetigo contagiosa, a disease due primarily to streptococci, 
may be taken as an example of this, and the \esicles of small pox or 
vaccinia another, for m each case a secondary staphylococcic imasion 
takes place Tiie chief skin lesions due to staphylococci are abscesses, 
boils, carbuncles, pustular acne, etc In some cases diffuse spreading 
cellulitis depends on the same cause, but this is unusual Deep- 



Fig 4 — STAPHYLOCOCCI IN Pus 
(Thom Crooksiiank’s ‘Textbook 
of Bacteriology ’) 


Fig 5 — Streptococciin Pus (Rl 
duced rkOM Crooksiiank s ‘ Text- 
book of Bacteriology ') 


seated suppuration, such as osteomyelitis, peritonitis, empyema, etc , 
may also be due to staphylococci , in fact, they may cause suppmation 
m any part of the body Lastly, staphylococcic septicaemia, pyaemia, 
or ulcerative endocarditis occurs, but is less common than the forms 
due to streptococci, and the prognosis appears to be slightly less 
grax^e 

Most cases of suppuration occurring after operations m which the 
antiseptic or aseptic precautions have been inadequate are due to 
staphylococci, either alone or m admixture with other organisms 

2 The Streptococcus pyogenes is an organism in which the individual 
cocci are arranged in longer or shorter chains (Fig 5) It stains 
Yvith_G ram , and d oe s_n ot_ g r o wye r y easily on artificial culture media 
A temperature approximating to that of the body is requisite, and 
hence it does not grow on gelatin The colonies are small and 
translucent, and do not tend to spread or become confluent It 
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forms no peptonizing enzyme, and hence does not liquefy solidified 
blood serum The cultures readily die out 

On comparing cultures of Sti epto coccus pyogenes from different 
sources, slight differences may be noted, eg, m the length of the 
chains, the size of the cocci, the appearance of the colonies, etc It 
is as yet uncertain whether these are sufficient to differentiate several 
species, or whether they merely indicate unimportant (and perhaps 
not permanent) varieties of a single species 

The Streptococcus pyogenes is, on the.. whole, a more virulent 

organism than the staphylococcus, and tends to produce an acute 
spreading inflammation rather than a localized abscess, although the 
latter lesion is quite commonly due to it Erysi pelas is due (m most - 
cases) to a streptococcus which has been held to be a distinct species, 
but the differences are unimportant, and the two are generally con- 
sidered identical Cellulitis, too, is usually due to the Streptococcus 
pyogenes Apart from this, the organism plays its most important idle 
in connection with puerperal -septicaemia, of which the great majority 
of cases are due to its action It is also the most common cause of 
sepiioiemia-and pyaemia apart from the puerpenum, and of ulcerative 
erudoGarditis ' 

3 The Pneumococcus, the cause of lobar pneumonia, is a diplococcus, 
the individual cocci of which have usually a triangular or lancet 
shape, the bases of the two cocci facing one another When it 
occurs m pus or other animal fluids, it is surrounded by a clear 
capsule In cultures it closely resembles the Streptococcus pyogenes 
It is chiefly of importance in suppuration in connection with the 
lungs, especially empyema It occurs almost constantly m all inflam- 
matory lesions of the lung, whatever their origin, as a secondary 
infection , thus, the suppuration which takes place m the walls of a 
tuberculous cavity is almost always due to pneumococci alone or in 
conjunction with other organisms It is a common cause of bone 
disease, especially in the middle ear, and of its intracranial com- 
plications Pneumococci also cause arthritis, which may or may 
not result m suppuration , the arthritis usually follows an attack of 
pneumonia, but this is not necessarily the case 

Xhe_pneumococcus frequently enters the blood and causes septi- 
caemia, with or without ulcerative endocarditis 

4 The B coly, communis is of great importance m connection 
with suppuration in the neighbourhood of the intestines, in the 
contents of which viscus it occurs in great numbers in health It 
is a short motile bacillus which does not form spores, and is not 
stained by Gram’s method It grows best m presence of oxygen, 
but is a facultative anaerobe , no peptonizing enzyme is produced, 
so that gelatin is not liquefied The B coli is one of the most 
important putrefactive organisms, and it breaks down proteids, 
forming mdol and allied bodies, and gases with faecal odour It is 
closely allied to the typhoid bacillus, and is distinguished therefrom 
by its action on various sugars , thus, the typhoid bacillus produces 
acid, but no gas, when grown m broth containing glucose, whereas 
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the B coh produces both acid and gas These two bacteria are 
members of a large and important group of micro-organisms which 
have a close morphological resemblance to one anotbei, but differ 
in their chemical activities Of these, the most important are the 
bacillus of dysentery (of Shiga and others), the bacillus of Gaertner, 
a common cause of poisoning from stale meat, etc. 

Under normal conditions the bacilli of this species, which occur in 
the intestinal contents, are not very virulent, but when any patho- 
logical condition arises in the gut then virulence appears to be 
increased, and an active invasion of the tissues may occur Thus, 
the B colt appears as a secondary infection of almost any inflam- 
matory lesion of the abdomen It is a very common cause of 
appendicitis, acute peritonitis, etc , and pus due to its action has 
usually a faecal odour It can also ascend the bile-ducts, and is the 
commonest cause of cholecystitis, cholangitis, etc Lastly, the 
B coli is one of the commonest causes of cystitis It has, however, 
no power to render the urine alkaline , this is due to the presence of 
a micrococcus, formerly known as M iiicit, but now believed to be 
identical with M cpidmnidts alius, an oiganism of constant occurrence 
in the skin 

5 The typhoid bacillus sometimes causes abscesses, especially in 
connection with the bones, after an attack of typhoid fever In 
some cases the organism may lie latent for years before suppuration 
occurs 

6 The B pyocyancus is a comparatively rare cause of suppuration 
The pus which it causes turns bluish-green when exposed to the 
atmosphere It sometimes gives rise to a general infection 

7 The Gonococcus (see p 129) 

8 The M teti agcnus, an organism m which the individual cocci 
occur m tetrads, is rarely met with 

Many cases of suppuration are due to a mixed infection with two or 
more of the species of bacteria enumerated above In other cases 
an abscess may be formed by the action of one of the pyogenic 
bacteria, and be subsequently inoculated with other species, which 
may be simple saprophytes that have the power to grow 111 the dead 
pus, but cannot invade the living tissues This accident is very 
likely to occur in a large abscess when the drainage is insufficient 
and the dressings are not performed with sufficient care , it should 
be caiefully avoided, for, as a general rule, lesions due to a mixed 
infection heal with difficulty , it would seem as though the tissues 
can more easily acquire immunity to a single organism than to two 
or more at the same time The fact that a wound is already septic 
is not, as it is too frequently considered to be, any reason for neglect- 
ing to treat it with the fullest antiseptic or aseptic precautions 
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I Acute Abscess 

iEtiology — (a) It may be taken as established that suppuration as 
met with m surgical practice is always due to the action of bacteria It 
is true that in laboratory experiments on animals it is possible to 
obtain aseptic suppuration by the use of certain chemical irritants, 
such as croton oil, etc , but these conditions never occur m man It 
is also true that in certain abscesses, notably in the liver and m 
pyosalpmx, no organisms can be found in the pus on microscopical 
or cultural examination This is usually due to the fact that the 
pus has not been examined until the bacteria have been destroyed 
and the abscess has ceased to spread In other cases the organisms 
may be present m very small numbers, or may not grow on the 
ordinary culture media , and in this connection it may be well to 
point out that new pathogenic bacteria are frequently being 
discovered 

(b) Tliatr-such -hastei ia canjycachjhc, area ~ whch-beconies-inflamed'-eifhev 
from w ithout the body 01 from - within The former method is the more 
usual, and is illustrated by the observations of Garre and Bockhardt, 
who rubbed cultures of Staphylococcus pyogenes aureus into the skin of 
their arms, and produced acute suppuration, commencing m super- 
ficial pustules, and finishing as boils or carbuncles The Staphylo- 
coccus pyogenes is commonly present m the air, and is frequently 
deposited on the skin, instruments, dressings, etc , and it is to 
infection from without, due to bacteria gaining access from one or 
other of these sources, that the majority of cases of suppuration are 
due In some cases, however, there is reason to believe that the 
bacteria may gain access to the tissues from the blood, and this 
without any obvious pre-existing disease For instance, it sometimes 
happens that a deep lesion (such as a ruptured muscle or ligament) 
gives rise to suppuration, although the skin over it is unbroken, and 
the tissues between it and the abscess are apparently healthy Here 
we must assume the possibility of auto -infecti on It is true m general 
that the blood of a healthy animal is devoid of micro-organisms, but 
recent research has shown that it is not uncommon for bacteria to 
gam access to the vessels and lymphatics of the abdomen from thef 
alimentary canal In health it is probable that these organisms are 
soon destroyed by phagocytosis or by the bactericidal powers of the 
blood , but when they are deposited m an area of low vitality (such 
as a blood-clot) they may be sheltered from these agencies until they 
are able to grow, produce their toxins, and give rise to an abscess'' 
It is probable that the organisms can exist for a longer time m the 
blood of a patient of lowered vitality, so that these patients are more 
likely to develop suppurative lesions m this way 

Some idiopathic abscesses may be due to .organisms which .have 
lain latent m the tissues, it may be for long periods This is never 
very easy to prove, but the possibility of such latency is shown by 
the fact that a patient may develop leprosy many years after exposure 
to infection A more common example may be seen in the bone 
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abscesses which sometimes develop months or years after an attack 
of typhoid fe\er, and which are due to the typhoid bacillus, though 
in this case we cannot exclude the possibility of a subsequent infection 
with the same ceitamly as in the case of leprosy In what state the , 
bacteria he latent in the tissues and the nature of the conditions 
which excite them into activity are unsolved problems, we should 
expect the latter phenomenon to be due to general ill health or to 
local injury, but cases occut m which no such factois can be traced 
It is probable that they would regain their activity if an operation 
took place in a region in which they w r ere deposited If this were 
the case the wound would suppurate, although the antiseptic pre 
cautions w r ere perfect in every detail A group of cases of iery 
different natuie occurs when pyogenic bacteria are earned from a 
suppurative lesion m one part of the body to another region, where 
they induce a sccoudaiy embolic abscess , this occurs in pjainna, gonor 
rhcea, etc 

(c) Steiiltzcd foicigiijwdtes (eg , silver wire or glass splinters) dojiot 
piaduct suppuuition, except in the rarest of cases, by auto infection 
Thus, a ragged splinter of glass, inches long and i-k inches wade, 
the result of the bursting of a soda-w'ater bottle, was cut out of the 
neck of a hotel porter ten months after it had entered , it had caused 
no suppuration This fact is constantly made use of at the present 
day in surgical practice , deep layers of the tissues are brought 
together by carefully sterilised buried sutuies, and divided structures 
such as bones, ligaments, etc , are approximated and held m position 
by wire, screws, pegs, and various forms of buried appliances, which 
would cause endless trouble but for their complete stenhsation 

In conclusion, therefore, although w'e have to admit that suppura- 
tion may be experimentally induced in animals in the absence of 
micro-organisms, m man foi all otdinaiy conditions suppuiation does not 
occur apait from the picsencc and vital activity of specific bacteria 
"The cause s of an acute abscess may for practical purposes be 
grouped" under the three following headings (i) The individual 
affected is possibly m a depressed and unhealthy state, and the 
; germicidal properties of his tissues may be defective (2) A local 
[nidus must exist, which is in a condition of lowered vitality, from 
(injury, cold, or otherwise , and (3) this spot must become infected 
jwith pyogenic organisms brought to it either from within or without 
Idle body 

Formation and Structure of an Acute Abscess — The bacteria which 
have gained access to the tissues grow and produce their toxins, and 
these diffuse into the surrounding structures, giving rise to acute in- 
flammation , the vessels dilate, acceleration of the blood-stream occurs 
and is replaced by retardation and thrombosis, and the leucocytes 
emigrate The toxins then act still more powerfully on the injured 
tissues and destroy their vitality, usually by a process of coagulation- 
necrosis A section through the lesion at this stage will show two 
wellTifferen bated zones (Fig 6) a central area m which the tissues 
, are dead, have lost their staining properties, and contain the pyogenic 
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bacteria, and a peripheral zone of ordinary acute inflammation, which 
fades gradually into the surrounding healthy tissues The inflamed 
zone, as is usual, is thickly infiltrated with leucocytes, and on e\- 
jammation these will be found to be mainly of the polynuclear variety 
This is quite characteristic of suppurative inflammation , the products 
{of the pyogenic bacteria have special attractive (chemotactic) powers 
over the polynuclear leucocytes 

The central necrotic mass which contains the bacteria is at this 
stage still attached to the surrounding living tissue, and if the lesion 



Fig 6 — Formation of Abscess in the Kidnev (Thoma ) 

In the centre is a zoogloea mass of organisms , around it, a zone of devitalized 
tissue and, still further out, an infiltration of the living tissues with 
polynuclear leucocytes 

is incised it will appear as a small slough, which can only be removed 
with difficulty But this condition soon changes the bacteria con- 
tinue to elaborate their toxins, and polynuclear leucocytes are attracted 
in large numbers, accompanied, of course, by the plasma exuding 
from the vessels The tension m the inflammatory focus becomes 
so great that the cohesion of the tissues around the central slough is 
destroyed, and a third zone — of polynuclear leucocytes swimming m 
fluid — is formed between it and the inflamed outer zone Where 
the to\ms have a peptonizing enzyme action, it is possible that this 
plays some part in liquefying the tissues, but its importance is prob 
ably less than was formerly attributed to it 



6o 


A MANUAL Or SURGERY 


The fate of the small slough \anes according to circumstances 
It may occasionally be recognised 'when a small abscess is opened 
— c g , the core of a boil — but m most cases it is absorbed by the 
leucocytes or digested by the pcplom/mg en/ynic which many 
pyogenic bacteria foim, and no tiace icmains It may e\en happen 
that no definite slough is e\er formed, the eat liest effect of the 
bacteria being to attract the lcucocy tes m \ast numbers into inflamed 
but still living tissues, which arc then hilled and digested cell by cell 
This collection of leucocytes suspended in plasma and surrounded 
by a zone of inflamed tissue constitutes an abscess 1 bejeucocytes 
and, fluid are collectively termed pus, and it is important to recognise 
that the characteristic cells of the pus from an acute abscess are the 
polynuclear leucocytes These, howeter, differ somewhat from 
those seen in blood-films Many of them are killed by the to\in 
[(as can be seen from their loss of motion when the fresh pus is 
(examined on a warm stage), and undergo various degenerative 
^changes Many of them contain bactena 

At first the abscess often extends rapidly, but after a day or two 
(in most cases) a ceitain amount of local immunity is produced, and 
the abscess spreads moic slowdy This is an indication of the fact 
that the tissues, which w’eie at first overwhelmed by the action of 
the bacteria and their toxins, are now carrying on the contest on 
more even terms At this penod the cavity becomes lined by 
giauulatiou tissue, wdncli forms a thick, soft layer of vehety appear- 
ance and bright pink colour It is composed of large numbers of 
loops of newdy-formed bloodvessels, wdnch aie distended with blood 
and embedded in a mass of leucocytes and tissue cells in a state of 
active proliferation These vascular loops (clothed with a lay’er of 
leucocytes, etc ) project on the surface, giving rise to the small 
( granulations from which the tissue derives its name Granulation 
'tissue differs from the inflamed tissues which form the wall of an 
- abscess which is rapidly extending, m that in the former case some 
| attempt at repau has taken place Its appearance does not neces- 
sanlyrndlcateflTat tlfe' abscess has entirely ceased to spread, for the 
toxins may still be powerful enough to kill the delicate newly formed 
tissue cell by cell , but m most cases it is the first indication of the 
ultimate victory of the tissues Leucocytes continue to pass from 
the thin-walled vessels of new formation into the abscess cavity, 
being attracted chemotactically by the substances present in the 
pus , hence the layer of granulation tissue appears to secrete pus, and 
was formerly called a pyogenic membrane Its appearance was 
anxiously looked for by surgeons in the days when suppuration was 
considered essential for the healing of wounds, and for a very good 
reason It opposes a strong barrier to the bacteria and their toxins, 
and in large measure prevents their entering the blood-stream Thus 
the formation of thick, creamy pus of a yellowish colour, such as is 
produced by such a pyogenic membrane, was looked upon as a sign 
that the patient was practically out of danger of septic absorption 
Such pus was termed ‘ laudable ’ 
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Abscesses do not as a rule spread equally m all directions, since 
certain structures, especially bone and fascia, are more resistant than 
cellular tissue or fat , moreover, large collections of pus may travel 
downwards under the influence of gravity The process of extension 
continues, the abscess becoming larger and larger, until it ‘ points,’ 
and subsequently bursts through the skin or into the alimentary 
canal or other cavity When this happens the conditions are 
changed, for the toxins formed by the bacteria are able to escape 
easily, and in consequence their action on the pyogenic membrane 
is less profound The bacteria, too, diminish in number, since they 
also escape in the pus The result of this is that the contest between 
the defensive powers of the tissues and the destructive powers of the 
bacteria, m which the latter were victorious at first, turns m favour 
of the tissues The bacteria which remain are attacked with greater 
effect by the leucocytes, and are gradually removed , the supply of 
toxm gets less and less , the inflammatory process in the abscess 
wall becomes less severe, and finally organization of the granulation 
tissue commences This is carried out by a process quite similar 
to that which occurs when a wound heals by ‘ second intention ’ 
(Chapter IX ), and ultimately the granulation tissue is replaced by 
new connective tissue permeated by new vessels This process begins 
at the bottom of the abscess cavity, the walls of the upper portions 
being kept apart from one another by the pus which is still secreted, 
though in gradually diminishing quantity The result is that the 
abscess cavity becomes less and less deep, and finally heals alto 
gether This process is greatly facilitated if efficient drainage is 
provided, so that the bacteria and toxins find a ready exit, and may 
be hastened even more if the cavity is gently washed out now and 
then 

Occasionally, but rarely, the defensive powers of the body are 
sufficient to kill off the bacteria after pus has been formed, and before 
it has been evacuated When this happens, the pus may become 
absorbed and the cavity"gradually obliterated, or the fluid part only 
may be removed and the leucocytes (which undergo fatty degenera- 
tion) remain as a cheesy, structureless mass In either case the 
abscess wall organizes into fibrous tissue In the former case a 
deep scar is formed m the tissues, in the latter a fibrous capsule 
round the inspissated mass It is rare, however, for this to happen 
The fact of pus being formed m the first instance shows that the 
virulence of the bacteria is sufficient to kill the tissues, and when pus 
is once formed the organisms find a suitable pabulum for their growth, 
and are to a certain extent shielded from the living tissues Hence 
the rule ‘ ubi pus, ibi evacua ’ 

The Clnucal.Signs^and Symptoms of an acute subcutaneous abscess 
may be arranged under thre'e headings 

i The local signs consist of a patch of inflamed tissue, indicated by 
heat, pain, redness and swelling, which latter is at first hard and 
brawny, but when pus forms the centre becomes soft, elastic, and 
fluctuating, whilst superficial oedema is more marked, and the pain 
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throbbing m character Naturally, the amount of this pain depends 
entirely upon the density of the tissue affected and the supply of 
sensory nerves to the part, suppuration beneath a resisting mem 
brane, such as the palmar fascia, being always intensely painful If 
left to itself, an abscess sooner or later points and bursts As it 
increases in size, it exerts piessure in all directions, and naturally 
seeks to find an exit in the line of least resistance, and so may either 
find its way to the surface, or may burrow along muscular and 
fascial planes, or into adjacent cavities This is not merely a 
mechanical, but also a \ital process, as aheady described The 
actual bursting of an abscess is often due to some injury — it may 
be a slight one — but is usually preceded by ulceration of the integu- 
ment, or perhaps, if the abscess is a large one, by necrosis 

2 E-ussiiic-cjfccts are mainly due to the mechanical influence of 
the swelling upon surrounding structures The most evident are 
those due to the irritation of neives, as a result of which neuralgic 
pain may be present, or the patient may refer the pain to some 
distant unaffected region In some cases, wheie bloodvessels are 
involved, the tissue around them disappears, and they are left in the 
abscess cavity as bands, surrounded by granulation tissue Throm- 
bosis and the subsequent obliteration of the vessel may result, or 
occasionally ulceiation and haemorrhage (ulcerative periarteritis), 
preceded perhaps by an aneurismal dilatation of the vessel, owing to 
its loss of external support Such effects are more common m chronic 
than m acute abscesses 

3 T he gcncial eff ects of the formation of an acute abscess are those 
of increasednever, "sometimes amounting to a rigor, and leucocytosis 
A-.ngw-consists of a definite series of phenomena, the result of some 
stimulating influence reaching the thermogenic centres of the medulla, 
and determining a sudden increase of activity It is very similar in 
nature to an attack of ague, being ushered in by a feeling of intense 
cold and discomfort , the features are pinched, and the teeth chatter 
The skm, however, feels dry and hot, and the temperature of the 
body rapidly rises The sensation of cold is partly due to the contact 
of air at a maintained normal temperature with the hot, dry, un- 
perspirmg skin, and also possibly to the condition of superficial 
anaemia which is present After this stage has lasted a variable 
period, the patient gradually begins to feel warmer, the face be- 
coming flushed, the thermometer ceasing to rise, and the skin 
commencing to act Finally there is a rapid fall of temperature 
accompanied by profuse perspiration, which leaves the patient more 
or less exhausted 

For leucocytosis and its value in the diagnosis of suppuration, see 
p 48 

Pus and its Constituents — Normal, or as it was formerly called, 
heal thy- or -laudable, pus, is a thick, creamy fluid, having a specific 
gravity of about 1030, an alkaline reaction, no smell (unless putrefy- 
ing or under special circumstances), and containing 85 to 90 per 
cent of water If allowed to settle, it separates into two layers, an 
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Fig 7 — Early Stage of Abscess Formation 


The specimen was taken from the heart of a guinea pig (forty eight hours after intravenous injection of 
staphylococci A, transverse section of cardiac muscle, with thrombosed \essels and polj nuclear 
leucocytes between the fibres , B, remains of muscular fibres undergoing coagulation necrosis , 
C, mass of polynuclear leucocytes which diave replaced the muscle tissue, and will subsequent!} 
be transformed into pus 
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Fig 8, — Section of Abscess Wall Eight Daas Old 

A, limiting zone of fibro-cicatncia! tissue, with spindle shaped nuclei , B, \ascular granulation tissue, 
with \essels cut transversely, C, superficial lajer of granulations undergoing necrotic changes at 
the surface A few capillaries, running perpendicular to the surface, are seen, but some of the 
larger spaces are due to shrinking of the specimen during its preparation (Much less highlj 
magnified than Tig 7 ) 
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upper or fluid part, the liquor pu ns, which is usually clear or slightly 
opalescent, and colourless', and a deposit of a yellowish -gray colour, 
which is usually more bulky than the fluid portion The liquor puns 
is derived from the plasma exuded from the \essels It may undergo 
coagulation after removal from the body, a very loose clot being 
formed Frequently, however, this does not happen, perhaps 
because it has already coagulated within the abscess, and the 
resulting fibrinous network has been dissolved by the peptonizing 
ferment of the toxins, or destroyed by the leucocytes It consists 
chemically of an albuminous fluid very similar to serum, but more 
dilute, and contains bacterial toxins, enzymes, proteones formed by 
the digestion of proteids, etc Sometimes (when the abscess invoh es 
a region containing fat) a few globules of oil float on the surface or 
occur in an emulsified form m the fluid 

The solid portion consists in the mam of polynuclear leucocytes, 
most of which, as has been already pointed out, are dead and 
degenerated, whilst a few are still alive and capable of spontaneous 
movements In addition, there are fragments of cells and nuclei 
from the tissues, shreds of fibrous tissue, granular debris, and 
bacteria A few red blood corpuscles are often present 

When pus is mixed with blood, it is termed samous (short for 
sanguineous) , when thm and acrid, it is ichorous , curdy, when mixed 
with curdy shreds, as is more usually seen m chronic suppuration of 
a tuberculous nature , muco pus, when mixed with mucus, arising 
from inflammatory conditions of mucous membranes 

Occasionally an abscess is found to contain not only pus, but also 
gas This may be due to the existence of a direct communication 
with some hollow viscus — eg , the stomach or intestine — and hence 
is met with in subphremc abscess and in some of the many types of 
abscess associated with appendicitis , but it is sometimes the result of 
infection with a gas-producing organism — e g , the B acjggmcs mpsulatus 
or B ccdcmatis vialigm This latter type is rare apart from spreading 
gangrene, but a few years back one of us opened a perineal abscess in a 
diabetic patieilt,from out of which the gas literally whistled, whilst m a 
few days emphysema had spread over the whole trunk, m spite of inci- 
sions to limit its progress Very extensive sloughing followed, and the 
patient died The B ccdcmatis mahgni was isolated in this case Some 
gas-containing abscesses (especially those near the alimentary canal) 
are due to B coh, either alone or m admixture with other organisms 
The Diagnosis of an acute superficial abscess usually presents no 
difficulties, t he , s ense .of fluctuation supervening in the midst of an 
area previously inflamed and brawny being quite characteristic , 
sometimes, however, all that can be detected is a fe eling of elastic 
.resistance -un-the centre of the hyperasmic indurated focus, but this, 
to the practised finger, is quite as conclusne of the presence of fluid 
as fluctuation When the pus is placed deeply under muscular and 
fascial planes, very careful examination maj be needed m order to 
determine its presence , the surgeon must not be misled by the sense! 
of fluctuation obtained across the fibres of a muscle , none is noticed,! 
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however, by palpating along the course of its fibres In cases of 
doubt a blood count should be made, and the demonstrated presence 
of leucocytosis would be an impoitant diagnostic feature (p 48) 

Treatment of Acute Abscess — When an inflamed area is threatening 
to suppurate, the formation of pus can be but rarely ptevenied In 
the early stages, ele\ ation and rest of the part, together with the 
application of evaporating lotions and the administration of quinine 
with iron, may sometimes succeed in accomplishing this The 
hypodermic injection of powerful antiseptics — eg, pure carbolic 
acid — has also been employed to destroy the pyogenic organisms m 
siiu, whilst 111 some cases (eg , m acute periostitis) a free incision 
through the inflamed tissues is permissible 

In a few regions of the body, pus may be absotbed after its forma- 
tion, but only when situated in a caVity of highly-absorbing powers, 
such as the anterior chamber of the eye (hypopyon), or perhaps some 
of the serous TTr urties , c g-,rtbe-pentoneal In the former the process 
of absorption may certainly be observed under the influence of local 
and general treatment 

As a rule, however, one encourages suppuration by applying 
fomentations or poultices to the part, and then as soon as pus is 
evident, an incision is made to evacuate the abscess cavity The 
opening must be large enough to prevent re accumulation , it 
should be placed at a spot suitable for drainage, but as far as 
possible from sources of septic contamination, and m such a 
direction that movements of the part do not close it In dealing 
with deep abscesses m dangerous regions, HiltQtfe-'Vicihod may be 
ad\antageously employed It consists m merely dividing the skin 
and superficial structures, and then thrusting a director into the 
abscess cavity , a pair of sinus or dressing forceps is now passed 
; along the groove, and on forcibly separating the blades a sufficient 
opening is made to insert the finger and subsequently a drainage- 
tube Rigid antiseptic precautions must be taken m opening 
abscesses, for although bacteria are present, it is most essential that 
no fresh germs be admitted, thereby grving rise to a mixed infection, 
the presence of which is most unfavourable to rapid repair 

/ Methods of Opening Various Abscesses — Axillaty Abscess —Cut in the median 
line of the axilla towards the chest from above downwards, and use Hilton’s 
method thus escaping the three main sources of danger, viz the axillary vessels 
above the long thoracic in front and the subscapular vessels behind 

Inguinal Bubo — Make a \ ertical incision from below upwards the patient 
standing erect against a wall or lying down When he sits the incision gapes, 
and so accumulation is prevented 

Inttamammaiy Abscess - — Cut in a direction radiating from the nipple to prevent 
injury to the galactophorous ducts, and pass a finger m so as to open up all the 
dilated lobules 

Stibmammaiy Abscess — Open along the lower margin, of the breast and if 
possible towards the outer side carefully avoiding the glandular tissue 

Reti ophatyngeal Abscess — Incise along the posterior border of the sterno-mastoid 
for about an inch draw that muscle and the carotid sheath forwards open by 
Hilton s method pushing a director inwards to the middle line immediately in 
front of the transverse processes guiding it by means of the left index finger 
placed on the swelling in the mouth 
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Ischio tectal Abscess — Place the patient leaning over the back of a chair, or in 
the lithotomy position if an anaesthetic is employed, and incise vertically and very 
freely, as far from the anus as possible , healing may ensue without opening the 
rectum In some cases where the skin is undermined, a crucial incision should 
be made the resulting corners of skin being removed 

In opening a Palma > Abscess, care must be taken not to wound the superficial 
palmar arch or its digital branches It is best accomplished by entering the knife 
immediately in a line with the centre of the metacarpal bones, cutting forwards 
to the base of the finger 

It is advisable to gently squeeze an abscess after opening it, 
especially if sloughs are present, or when it has burrowed , if the 
cavity is large, it should be explored with the finger All that is 
subsequently needed, if there is no complication, such as the 
presence of dead or diseased bone, is to arrange for drainage, as by 
inserting a drainage-tube or a slip of protective, and to exclude 
sepsis by a carefully applied antiseptic dressing , m other cases it 
may be desirable to pack the cavity with gauze soaked m an iodoform 
emulsion (10 per cent ) There is often a considerable loss of blood 
during the first twenty-four hours from the yielding of the capillaries 
in the abscess wall, owing to the sudden relief of tension , but this 
usually ceases of itself, or yields to moderate pressure When once 
the abscess has been evacuated , no move pus is formed if external contamination 
(1 mixed infection) has been avoided , the discharge being merely serous, 
and the wound rapidly closing and healing Our colleague, Mr G 
L Cheatle, has pointed out that, although no more pus is formed, the 
cavity and its lining wall still for a time contain bacteria, and perhaps 
in a state of virulence , but they are evidently unable to develop or do 
i any harm, possibly from the tissues being immunized or protected 
! against them The persistent discharge of pus from an abscess which 
, has been opened means either that matter is pent up in a loculus of 
| the cavity which has not been drained, or that a mixed infection has 
; occurred, or occasionally that the vital powers of the patient are so 
f deteriorated that it is difficult to establish healthy repair In the 
first of these conditions the wound must be carefully explored and a 
free opening established into the loculus, or a counter opening may be 
made by pushing the finger, or a probe, through the abscess wall 
amongst the tissues, making it protrude beneath the skm at some 
dependent spot, and cutting down upon the finger or probe in this 
direction Pus which stinks on its escape usually loses all smell 
in a day or two, the wound pursuing a normal course, unless the 
abscess communicates directly with the bowel 

Chronic Abscess of Pyogenic Ongm 

A chronic-abscess may be defined as a collection of pus which 
forms slowly and without any signs of active inflammation, so that it 
is sometimes termed a cold.,oc. congestive abscess The vast majority 
are tuberculous m origin, but a few may be due to the liquefaction 
of other granulomatous masses, to an infection with pyogenic bacteria 
of low vitality, or to chronic pyaemia It may, however, be taken 
for granted that when a chronic abscess is spoken of, it is of a tuber- 
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68 


A MANUAL Or SURGERY 


culous nature, unless otherwise stated The clinical phenomena are 
4 alike in the two types, and will be dealt with later (p 167); but 
, , there is one important distinction between them m that the lining 
> membrane of the pyogenic \ ariety is merely granulation tissue more 
' ' or less active, whilst in the tuberculous form it contains active tuber- 
t culous material Hence, whilst a simple incision under aseptic 
precautions is all that is required in the former, the latter also needs 
removal of the tuberculous tissue by scraping or some such agency 

Sinus and Fistula 

When an abscess has been opened, and does not completely heal, 
a communication often persists between the original seat of the 
disease and the exterior, which is known as a sinus or fistula A 
Sinus is -a narrow track lined with granulations, penetrating into 
the tissues, open at one end and closed at the other, the dis 
charge is purulent or merely serous according to whether or not 
sepsis is present A Fistula is an abnormal communication, con- 
genital or acquired, Between two cavities, or between a cavity and 
the external surface When such conditions result from the non- 
closure of an acute or chronic abscess of pyogenic origin, the Avails 
consist of an external fibro cicatricial Avascular layer, merging on 
the outside into healthy tissues, and an internal lining of more or 
less healthy granulation tissue Should the abscess have been of 
tuberculous origin, the lining membrane Avill also contain tubercles 
If the fistulous track is short, there is a tendency for the granulating 
wall to become coA r ered Avith epithelium, and under such circum 
stances it cannot be expected to close until the epithelium has been 
-removed, and a raw surface again exposed 

It is often a matter of difficulty to secure the healing of a smus or 
' fistula, and the folloAVing are the mam causes of theirjnon-olosurc 
(1) The presence of some chronic irritant in the depths of the Avound, 
such as a piece of the clothing, a catgut ligature, a piece of silk or 
silver-wire used in an operation, or of some diseased tissue, such as 
a fragment of dead or carious bone , (2) the irritation of discharges 
finding an exit through the abnormal opening, such as urine, faeces, 
or foetid pus , (3) insufficient drainage of a deep cavity, so that there 
is always a certain amount of tension in the Avound , (4) Avant of rest 
to the part, due either to voluntary movements, as in the limbs, or 
to involuntary muscular action m the immediate neighbourhood, as 
in fistula-m ano , (5) tuberculous infection of the Avail, or a tuber- 
culous deposit at the bottom of the smus , (6) the groAvth of epithe- 
lium doAvn the smus or round the margin of the fistula , or (7) 
constitutional debility 

The orifice of a smus often looks depressed from the amount of 
infiltration around, but Avhen the surrounding tissues are healthy, 
puckering m of the orifice is a good sign , m cases ivhere foreign 
bodies are lodged AAuthin, or ivhere diseased bone exists, it is usually 
surrounded by prominent fungatmg granulations 
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Treatment — The removal of the cause is the first thing to accom- 
plish in dealing with a sinus or fistula The passage must be 
dilated or slit up to allow of access to the deeper parts of the wound, 
to remove any foreign body which may be present, or to allow of the 
satisfactory drainage of a deep cavity The making of a dependent 
counter opening often suffices to cure a sinus A thorough purifi- 
cation of the part by pure carbolic acid or chloride of zinc must also 
be undertaken, and the wound dressed by plugging with suitable 
material and kept at rest, whilst the general health of the patient is 
improved by tonics Occasionally, the pressure of a roller bandage 
to immobilize the part is all that is required, or the application of a 
suitable splint The most complete and certain method is to lay/ 
the sinus open and thoroughly destroy the lining granulation tissue 
by scraping or cauterizing, and then to plug the wound, allowing it 
to heal from the bottom by granulations 

Should a fistula have become lined with epithelium, the edges will 
require paring, and some form of plastic operation must be under- 
taken to close the opening 

Results of Long-continued Suppuration 

When an abscess, acute or chronic, pyogenic or tuberculous, is 
emptied antiseptically, and maintained in an aseptic condition, the 
formation of pus usually ceases , the wound may remain open for 
months, but the discharge is merely serous, and no constitutional 
results will be manifested The temperature is normal, and the 
general health unimpaired, if no other disease is present Should I 
such an abscess become septic, or a mixed infection occur, the dis- 
charge of pus continues or reappears, and if the abscess is of deep 
ongin, may become profuse and even offensive, fever supervenes, 
and grave visceral changes occur, which sooner or later may lead to 
the patient’s death from exhaustion Long-continued suppuration is 
aljmys,an evidence of sepsis, and from it two conditions may arise, viz , 
hectic fever and larda.ceous disease 

Hectic Fever may be defined as a chronic toxaemia or condition of 
blood-poisoning, due to the continual absorption of small doses of^ 
toxins, and is met with m any condition of chronic sepsis, c g , afterj 
acute or chronic suppurative affections of bones or joints, in tuber-' 
culous disease of the lungs, and m septic syphilitic or cancerous,' 
disease It is characterized by a regular diurnal elevation of! 
temperature During the evening the face becomes flushed ( hectic 
flush of the cheeks), the eyes are bright and sparkling, the pupils 
dilated, and the patient feels better and stronger The pulse, 
however, is small, compressible, and ten or twenty beats quicker 
than it should be , the tongue becomes red at the edges and tip 
This condition continues till late in the night, by which time the 
temperature may have risen four or fi\e degrees It then com 
mences to fall as rapidly as it had formerly risen, and usually drops 
to the normal, or even below it, and m the early morning a profuse 
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perspiration breaks out which soaks the patient’s clothes, and lea\es 
him in a much exhausted condition Day by day this continues, 
the fever and sweating together causing a marked diminution in the 
patient’s strength 

Amyloid, Albumenoid, or Lardaceous Disease of various organs 
is also present in cases of long-standing suppuration As to the 
cause of this curious condition but little is known , either from the 
/deleterious effects of toxic compounds circulating m the blood, or 
'from the loss of some special substance in the discharge, c g , alkaline 
phosphates, the walls of the smaller arteries and the protoplasm of 
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Fig 9 — Amiloid Kidney in Early Stage (Ziegler) 

(Treated with Muller’s fluid and perosmic acid x 300 ) a, Normal capillary 
'oop b amyloid capillary loop , c, fatty epithelium of glomerulus c x , fatty 
epithelium of capsule , d, oil drops on the capillary wall c, fatty epithelial 
cells m situ /, loosened fatty epithelial cells, g, hyaline coagula (forming 
casts ) h fatty cast in section 1, amyloid artery , k, amyloid capillary 
!, infiltration of connective tissue with leucocytes , m, round cells (leuco 
cytes) within a unmferous tubule 

certain of the viscera are converted into or infiltrated with a waxy 
substance, from which lardacein, an extremely insoluble proteid 
body, may be obtained The name ‘ amyloid ’ is an entire misnomer, 
as this material is in no way akin to starch It occurs as a waxy 
homogeneous material, becoming a dirty brown on the application of 
tincture of iodine, and an inky blue when sulphuric acid is sub- 
sequently added With methyl-violet the amyloid substance is 
coloured ruby-red, whilst normal tissues are stained blue or indigo 
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.The organs mainly affected are the liver, spleen, kidneys, and villi 
lif the intestines, and the capillaries and muscular coats of the 
'arterioles (Fig 9, b and 1) are the parts first attacked, the change 
gradually spreading to the parenchyma of the organ The live) 
becomes evenly enlarged to a considerable degree, often reaching 
from the fifth rib to the umbilicus, or lower , it is firm m consistency, 
like mdiarubber, painless, and waxy-lookmg on section The 
arterioles and capillaries m the intermediate zone of the lobules 
are those first affected, but the cells soon participate m the change 
The glycogenic and bile producing functions are naturally interfered 
with, so that the digestive process, and especially the power of 
absorbing fats, is impeded The kidneys become similarly enlarged, 
the change commencing in the arterioles leading to the glomeruli 
(Fig 9), but the capillaries and the tubal epithelium are also early 
affected In this stage the urine is very abundant (from the increased 
filtration through the degenerated walls), pale, limpid, and containing 
a few hyaline casts and fatty cells , later on, when the tubules are 
more largely involved, there is less urine, with a higher specific 
gravity, and a considerable amount of albumen The spleen increases 
in size, but not always to so great an extent as the other viscera,, the 
Malpighian bodies are the chief seat of the mischief The capillaries 
in the villi of the intestines become lardaceous, and allow of an increased 
transudation of the fluid parts of the blood, resulting in diarrhoea, 
the absorption of nutriment is thereby much lessened, and thus both 
by increased excretion and diminished absorption of food the strength 
of the patient is steadily undermined 

Amyloid changes in the viscera, far from being a contra-indication 
to operation, are rather to be considered as a sign that radical treat- 
ment is urgently necessary, unless the general condition of a patient 
is such that he cannot stand the strain of it If by an operation, 
eg, excision or amputation, the local disease can be eradicated, the 
amyloid changes m the viscera may totally disappear At the same 
time one must not forget that the kidneys are seriously damaged, 
and that antiseptics, such as carbolic acid, which are absorbed into 
the blood and eliminated m the urine, may light up an acute nephritis 
with possibly fatal results 


II Cellulitis 

Cellulitis (or, as it used to be termed, diffuse phlegmon) is a disease 
characterized by the existence of a spreading inflammation of the 
subcutaneous or cellular tissues, due to the activity of pyogenic 
organisms, and running on to suppuration, sloughing, or even to 
extensive gangrene 

Causation — The one essential is t he in fection of .the cellular tissues 
with organisms which gam an entrance through an operation wrnund 
which' has' been allowed to become septic, or through an accidental 
breach of surface which has not been rendered aseptic, or even 
through the slightest graze, prick, or scratch Deep septic wounds 
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which are not properly chained are amongst the most favourable for 
the derelopment of this condition, especially if the general health of 
the individual is bad, if he is suffering from albuminuria or diabetes, 
or if his surroundings are of an insanitary nature Wherever much 
loose cellular tissue is present, inflammatory phenomena readily 
supervene, owing to the absorption of septic material from neigh- 
bouring contaminated structures, eg , pelvic cellulitis arising from a 
septic uterus 

Bacteriology —The Sticpfocorqis .. -pyogenes is the organism most 
frequently found in cases of cellulitis, particularly when there is 
much tendency to spread In some of the more localized forms the 
Staphylococcus Pyogenes is present, whilst in the gravest and most 
acute manifestation the B adcmaiis wahgm is responsible for the 
trouble (p 108), and the disease is then identical with what is usually 
known as acute emphysematous or infective gangrene 

Clinical History — The symptoms necessarily differ somewhat 
according to the site of inoculation and the virulence of the causative 
microbes, and hence anything from a localized suppuration to the 
acutest form of spreading gangrene may result In a case of 
moderate severity, due to a prick or abrasion which has become 
infected, there is often a period of quiescence for a day or two, 
during which the virus is incubating, and the site of inoculation 
shows but slight signs of inflammation, beyond being a little tender 
The patient, though feeling somewhat seedy, is able to continue his 
work, but is finally obliged to give up, owing partly to the increased 
pam, partly to his general condition Fever will almost always be 
present to a greater or less degree, and m the more severe types one 
or more rigors occur, or the temperature may be subnormal, owing 
to the intensity of the to\a3nna The affected part is found to be 
hot, tender, and infiltrated , if superficial, it looks red and angry, and 
feels brawny The course of the case depends to a very large extent 
upon the treatment adopted , if freely incised, the piocess becomes 
limited, and although suppuration may occur, there is but little 
sloughing, and hence repair is readily effected , if, however, it is left 
or is merely poulticed, the process rapidly spreads, and extensive 
destruction of tissue may follow Intense pam and sleeplessness, 
accompanied perhaps with delirium, form the most prominent 
symptoms, and these, together with the toxic fever, rapidly exhaust 
the patient’s strength Suppuration at length occurs, but it is often 
of slow development, and the swelling may remain hard and brawny 
for some time m such a region as the neck with no evidence of 
softening , it is, therefore, sometimes very difficult to determine 
whether pus is present or not The infiltrated cellular tissues are 
likely to slough, and m a limb extensive subcutaneous necrosis may 
occur, although the skin only gives way in places Hence it is 
often possible to pass a probe between the skin and the deep fascia 
over a considerable area Sometimes the inflammation skips a part 
of the limb, the chief focus of mischief being found at a distance 
from the original site of inoculation, whilst the intervening portion 
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is but little affected Occasionally the trouble spreads along the 
deeper areolar planes, involving muscular bellies, which may be 
infiltrated with pus or may actually slough This is most likely to 
occur when the disease is due to septic inflammation following a 
penetrating wound, such as a gunshot injury or a bad compound 
fracture In all these more severe forms the patient runs a consider- 
able risk of developing general septicemia, or even pyeemia 

Treatment — W ith the exception of cases of emphysematous 
gangrene, cellulitis results from the activity of organisms which are 
readily destroyed, and over which the germicidal properties of the 
body have considerable control Hence careful attention to the 
dicta of antiseptic surgery can prevent its occurrence to a very large 
extent Abrasions and small punctured wounds should always be 
carefully protected, and all penetrating injuries disinfected, especially 
if the patient runs exceptional risk of infection owing to his occupa- 
tion or surroundings Shoul d. inflammatory phenomena supervene, 
the application of antiseptic fomentations, such as . the boracic 
poultice7may~ prevent their extension, whils t th e „ b o wels should be 
freely acted upon_and the general health attended to Failing this, 
and if there is any tendency for. the inflammation to spread, incisions 
should be" made into the brawny tissues, so as to give exit to the 
serous'and'irritating discharges, an d to a llow sloughs to. be cut .or 
sc rape d away , the wounds thus made are dusted with iodoform and 
lightly packed with gauze, over which the usual dressings are applied 
The object of this is to dram the fluids from the parts by capillary 
action, and hence an effective junction must be maintained between 
the gauze dram and the surrounding dressing It is often wise to 
incorporate a piece of mackintosh m the outer folds of the dressing, 
so as to keep the parts moist and encourage a free discharge Under 
such a regime sloughing may be entirely prevented, or, at any rate, 
limited At the same time the patient’s health and strength must 
be maintained by the administration of suitable food, drugs, such as 
quinine, and stimulants 

Another excellent plan of treatment is to immerse the wounds, 
after freely incising the infiltrated parts, in a continuous warm bath, 
by this means diluting the toxins to such an extent as to render them 
innocuous Warm sterilized water does perfectly well , antiseptics 
a £fUpractically ^useless in checking the disease wflien -once -started , 
the surgeon has to depend mainly oh relief of tension, the removal 
of toxic discharges, and the antiseptic power of the tissues At 
the same time the utmost care must be taken to prevent any fresh 
or mixed infection of wounds from decomposition of discharges 

Antistreptococcic serum has also been employed as a curative 
agent, with' a'Tiew to destroy the streptococci (probably by a bac- 
teriolytic action) and immunize the system to their further de- 
velopment It consists of the blood serum of an immunized horse, 
to which some antiseptic has been added m order to preserve it 
The dose varies from 5 to 10 c c (1 c c = Iff 17), injected two or 
three times a day beneath the skm of the back or abdominal wall 
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The results have been very vauable, sometimes it is most effective, 
but not unfrequently the results have been most disappointing 
This is probably due to the extraordinary differences in virulence 
between different stiams of streptococci 

Special Varieties of Cellulitis 

Cellulitis of the Axilla not unfrequcntl) follows an infected wound of the hand, 
such as occurs in the post mortem room, and hence is not uncommon in medical 
practitioners students or nurses It mij also be caused bj extension from a 
primary axillary lymphadenitis The tissues of the armpit become hard and 
brawny, the pain is sex ere and the disease is liable to spread towards the chest 
walls under or between the pectoral muscles it may also travel upwards and 
lay open the shoulder joint from sloughing of the capsule, and so give rise to an 
acute arthritis Extensive incisions are required in order to prevent such com 
plications, but respect must be paid to the important vessels and nerves contained 
in the cavity 

Submammary Cellulitis is usually due to an extension of inflammation from 
the deeper parts of the breast or perhaps from the cartilages or bones of the 
chest wall The areolar tissue beneath the breast becomes infiltrated and brawn) 
and the gland itself is lifted up and somewhat swollen and tender (See Sub- 
mammary Abscess ) Free incisions must be made into the infected area along 
the lower portion of the circumference of the organ 

Cellulitis of the Scalp results from a septic wound which has traversed the 
occipito frontalis aponeurosis and opened up the subjacent layer of loose areolar 
tissue Suppuration extends to the limits of attachment of this structure, and 
hence abscesses are likely to point in the forehead just above the ejebrovvs, 
over the zygoma, or along the superior curved line of the occipital bone , in 
addition to the severe general disturbance, the patient runs a risk of necrosis of 
the skull and of various intracranial complications 

Cellulitis of the Orbit is not an uncommon sequela of penetrating wounds in 
this region, owing to the difficulty of rendering them aseptic and of draining 
them The whole of the orbital tissues become infiltrated and swollen, the lids 
are oedematous and the eyeball is thrust forwards There is a considerable 
likelihood of the inflammation spreading to the meninges, owing to the dura 
mater being continuous with the orbital periosteum through the foramina by 
which the nerves and vessels enter Necrosis of the orbital walls may also occur, 
whilst the eye itself may suffer either from an infective panophthalmitis due to 
lymphatic infection, or from optic neuritis secondary to retro-ocular inflam 
mation and pressure, or at a later date from optic nerve atrophy secondary to 
cicatricial contraction around the nerve If the cellular tissue of the orbit 
sloughs the subsequent movements of the globe may be much hampered, or 
indeed lost, whilst the lids may be drawn back to such an extent as to prevent 
their complete closure Treatment — No penetrating wound of the orbit ought to 
be closed if there is any question of its infection indeed, it is often wise to 
slightly increase its size so as to enable the deeper parts to be cleansed Drainage 
must always be provided for, and in many cases this is best accomplished by 
stuffing it lightly with gauze If cellulitis follows, the original wound roust be 
opened up, and possibly fresh incisions made either through the lids or through 
the fornix conjunctivas Antiseptic fomentations or poultices are then applied 
If panophthalmitis supervenes, the eyeball must be incised crucially this is a 
safer proceeding than enucleation, which is more liable to be followed by 
meningitis 

Cellulitis of the Neck is a painful and senous affection which is usually 
secondary to a septic throat, and may therefore be associated with follicular 
tonsillitis, diphtheria or scarlatina In it the tissues beneath the deep cervical 
fascia become infected usually with streptococci and sooner or later suppuration 
occurs The affected side of the neck becomes swollen red and brawny severe 
pain of a deep tensive character is experienced, and this is increased by move- 



NON-SPECIFIC PYOGENIC INFECTIONS 


75 


ments of the head or jaw The swelling is often peculiarly hard and re 
sistant, and although oedema may be present, it may be several days before the 
surgeon can detect any foci of softening suggestive of suppuration During this 
period the constitutional symptoms are severe , fever may be high, and the pain 
and subsequent sleeplessness may exhaust the patient, whilst the difficulty of 
swallowing hinders his nutrition Dangerous symptoms arise from pressure on 
important vessels and nerves, from extension of the inflammation to the glottis, 
causing oedema and consequent dyspnoea, or from the supervention of pyaemia 
owing to venous thrombosis The process usually ends in sloughing of the 
cellular tissue and suppuration, the pus burrowing widely if a free exit bj 
incisions through the deep fascia is not provided 

' Tied tiuent — The causative lesion in the throat must be attended to, and the 
general condition improved by the administration of nourishing fluid food 
stimulants, and quinine Antistreptococcic serum may also be injected Locally 
fomentations are applied in the first place , but on the onset of suppuration, or 
before, if the pressure symptoms are severe, or if the affection is obviously 
extending, free incisions must be made along lines of safety beneath the deep 
fascia so as to relieve tension and give exit to discharges It must be remem- 
bered that the tissues are matted together in such a way as renders their recogni 
tion difficult and inasmuch as the pus often lies deeply, the greatest caution has 
to be taken to avoid injury of important structures 

Special interest has been directed to a form of this affection which occurs in 
the submaullaty region and is known as Ludwig s angina It is usually secondary 
to some buccal focus, or may occasionally result from the extension of mflam 
mation beyond the capsule of lymphatic glands, or may originate in disease of the 
middle ear, the mischief spreading down along the posterior belly of the digastric 
The swelling in these cases extends forwards beneath the chin, and may involv e 
the base of the tongue, pushing that organ forwards, and even making it protrude 
from the mouth (Edema of the glottis may supervene, or a sublingual abscess 
form Treatment is similar to that indicated above, and if an incision is needed, 
it will probably have to be placed in the median line 

Pelvic Cellulitis arises from extension of inflammation from the pelvic viscera 
to the loose cellular tissue ensheathmg them It may be due to lymphatic 
absorption from septic material contained yi the uterus, or it may spread from 
the ovary, Fallopian tube, or prostate Injuries to the bladder or rectum may 
also light up the trouble It is associated with all the local and general signs of 
deep inflammation, and often indeed, with peritonitis giving rise to a tense firm, 
painful swelling, to be felt pa vaginam or pa rectum, and sometimes to an indurated 
mass of inflammatory effusion dull on percussion, above the pubic arch 
Abscesses may form in this effusion, bursting either externally or into some of 
the viscera or possibly m both directions, producing very intractable forms of 
urinary or f-ecal fistulas, whilst venous obstruction and pyasmia are very likely to 
develop 

The surgeon may be called on to deal with such cases either in the early pre- 
suppurative stage, when rest, limitation of diet, small doses of opium and 
fomentations to the hypogastrium conjo ned Derhaps with hot antiseptic vaginal 
or rectal douches, should be adopted or at a later date, when pus has formed 
and the abscesses need to be opened An incision is generally made just above 
Poupart’s ligament and close to the pubic spine , the abdominal muscles are 
divided to a sufficient extent to enable the surgeon to work downwards between 
the transversahs fascia and the peritoneum, which must be pushed aside in order 
to reach the broad ligament, where pus is frequently found As soon as the sub- 
pentoneal tissue is opened the knife should be discarded, and only blunt instru- 
ments or the fingers employed The cavity of the abscess should be well washed 
out and efficiently drained, and possibly a counter-opening through the vagina 
may be required 

Intestinal obstruction may develop as a remote sequela from the contraction of 
cicatrices, and hydronephrosis may arise in the same way from pressure on the 
ureter 
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III .Sepsis and Saprremia 

Sep&uT"is a term somewhat loosely applied to indicate that a 
wound or sore has become infected with -micro-organisms in such 
a way as to interfere with healthy reparative action It is seen in 
connection with casualty wounds, and l ess fr equently m operation 
cases , it occurs m abscess cavities, and m c'dfiTrectiOn' with 'other 
unprotected sores and abrasions, and the offensive odour which so 
often accompanies neglected syphilitic or cancerous lesions is simply 
due to this, and is no essential part of the causative affection 

The organisms present are usually of the ordinary pyogenic type, 
especially the sta ph ylococci and. streptococci, but other saprophytic 
germs may sometimes be found, constituting a mixed infection 

When it arises in connection with a casualty or operation wound, 
it is usually due to contamination from a dirty state .of the shin, 
impure instruments, ligatures or sutures, unsterlTued hands~of the" 
surgeon or assistants, or some other fault connected with the opera 
tive technique , very_rare|yjit js„due to auto infection or to the fact 
that pyogenic germs are lying latent in the part as the result of some 
former infective trouble in the neighbourhood The local trouble is 
acute or subacute, according to the virulence of the organisms and 
the resisting powers of the patient , it may manifest itself merely as 
a suppurative process within the wound, or as an active cellulitis 
spreading into the adjacent tissues It may commence deeply 
around a buried stitch or superficially In the latter case tKeTlips 
of the wound look red and puffy ^ the tissues often swell up between 
the stitches, which look as if they were too tight , the patient com- 
plains of pain, usually of~a throbbing nature, and there is some rise 
of temperature, and in bad cases even a rigor In the milder forms, 
the trouble is limited to the immediate neighbourhood of the wound , 
but if neglected, or -in an unhealthy subject, or if due to virulent 
germs, the phenomena of an acute cellulitis may supervene, whilst 
the general condition may constitute an attack of septic traumatic 
fever, or may even run over into a true septicaemia 

When the process starts quietly m the deeper parts of the wound, 
nothing may be obvious on the surface for a few days, except perhaps 
some fulness and tenderness on pressure It will usually be found, 
however, that the temperature is slightly raised, and that some 
tensive pam is present Sooner or later an abscess develops and 
comes to the surface 

The local treatment of a septic wound consists essentially m the 
relief of all tension, the removal, as far as possible, of all putrescible 
material, and the application of warmth and moisture to the part, if 
superficial, to encourage the local reparative activity of the tissues 
Stitches must be immediately removed, and the wound widely 
opened up, care being taken to ascertain whether or not the pus 
has burrowed, as if so it must be followed up , sloughs may be cut 
or scraped aivay under an anaesthetic, or left to separate by natural 
processes The parts are then thoroughly washed out with warm 
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salt solution or dilute antiseptics, and may advisably be treated with 
peroxide of hydrogen , it must not be forgotten that where the| 
organisms have invaded the living tissues, no antiseptic is likely 
to reach them — at any rate, not without also destroying the tissues, 
and therefore* powerful or irritating antiseptics -should be avoided 
The wound is then lightly, though thoroughly, packed with gauze „ 
soaked m an emulsion of iodoform and glycerine, and if there is j 
a deep cavity, it may be desirable to introduce a drainage-tube, 
especially when suppuration is present, since pus does not easily 
escape along a gauze drainage wick It is not advisable to pack the 
gauze into the wound too tightly, as thereby the escape of secretions 
may be prevented, and pam and tension may ensue, whilst possibly 
bacteria may be driven into the tissues and give rise to further 
trouble m the nature of erysipelas or cellulitis Warm, moist dress- 
ings, such as an antiseptic fomentation, are then applied, or it may 
be desirable either to immerse the limb m a hot antiseptic bath for 
an hour or two daily, or to keep it m for some days At the same 
time the bowels must be freely opened, and the general health of the 
patient carefully watched The more serious cases are dealt with in 
the same manner as an attack of cellulitis (p 73) 

The general phenomena connected with septic conditions vary 
chiefly in respect of the dose of toxins absorbed from the local focus 
/ 1 When the dose is small, but if it is absorbed regularly and for 
a long time, a definite diurnal range of temperature follows, known 
as hectic fever (p 69) It is always associated with persistent and 
prolonged suppuration 

2 Septic Traumatic Fever is due to the absorption of a somewhat 
larger amount of the poison after an operation or injury, which is 
followed by septic inflammation A burn or compound fracture 
which is not rendered aseptic is always accompanied by fever, ranging 
from 102 0 to 104° F for some days, until the wound is securely 
sealed off by the development of granulation tissue When once 
this has occurred, the fever usually disappears, unless septic material 
is retained under pressure The actual phenomena connected with 
such an attack are m no way peculiar 

3 Acute Saprsemia, or Septic Intoxication, results from the absorp- 
tion of a large dose of toxic material This condition was for long 
confounded with true infective septiceemia, and even now, though 
clearly distinguished pathologically, a clinical distinction between the 
two is not always possible Sapraemia is essentially a toxaemia, or 
condition due to chemical poisoning , the blood is not infective, and 
the symptoms are directly proportionate to the dose Any condition 
in which there is a large mass of putrefying tissue or fluid from 
which absorption can occur may lead to sapraemia — c g , a portion 
of decomposing placenta xn the puerperal uterus , the existence of 
septic pus under pressure in the peritoneal cai lty, a joint, or else- 
where , or a mass of putrefying blood-clot, say, in the pleural cavity 
after a penetrating wound 

The Symptoms usually commence, two or three days after the 
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cause has come into operation, with a severe rigor, followed by a 
maintained high temperature, although sometimes. 1 L i s subnormal-in 
tjie^more seri ous cases This is associated with loss of appetite, a 
dry Tongue, a quick pulse, rapidly becoming weak, severe headache, 
and nocturnal delirium of some intensity The patient is at first 
constipated, but vomiting and diarrhcca may ensue from gastro- 
intestinal irritation, followed by fatal exhaustion and collapse, or he 
may become comatose and unconscious for some time before death, 
according to whether the toxins act chiefly upon the alimentary 
jsystem or upon the cerebral centres Dyspnoea, from pulmonary 
^congestion, and albuminuria also occur Should, however, the 
I putrefying mass be removed m time, the fever will cease as by 
‘magic, the tongue cleans, the appetite returns, the headache -vanishes, 
land in twenty-four hours the patient feels a different individual 

Post-mortem Appearances — Decomposition is early, rigor mortis 
feeble, and cadaveric In ldity well marked, especially along the lines 
of the superficial veins and posteriorly The blood coagulates ini 
perfectly, and is dark and tany m colour, if allowed to stand, the 
serum which separates from the corpuscles is much stained from 
the breaking up of the red-blood cells which occurs m all septic and 
infective cases This condition explains the amount of cadaveric 
lividity, and also the post mortem staining of the endocardium and 
tunica mtima of the larger vessels, which is such a marked feature 
in these cases, and which was formerly supposed to result from 
a diffuse arteritis Most of the serous cavities contain a certain 
amount of blood-stained fluid, and under almost all the serous mem 
branes are well-marked petechise, especially under the pericardium 
and pleura The lungs are deeply congested, particularly at the 
back, and very oedematous , the liver, spleen, and kidneys are 
enlarged, pulpy, soft, and congested, notably the spleen The 
epithelium of most of the secreting glands, if examined micro 
scopically, gives evidence of cloudy swelling 

The Treatment of acute saprasmia must be chiefly directed to the 
local cause, which is dealt with by suitable surgical means General 
treatment is merely symptomatic Possibly a good purge may be 
advisable m the early stages, but m the later a supporting and 
stimulating plan of treatment must be adopted Recently it has 
been proposed to deal with the acute toxaemia of peritonitis and 
similar conditions by the repeated injection into the veins of large 
quantities of saline solution (51 ad Oi ), and excellent results have 
been obtained by this means, the injections being followed by diuresis 
and diarrhoea, which presumably assist in the elimination of the 
poison 

IV Septicaemia 

Septicaemia is an acute general infective disorder, arising from the 
development oTsome variety of pyog'emc organism m the blood It 
differs from pyaemia m the absence of secondary abscesses (although, 
as explained later, it may be associated with it), and from sapraemia ! 
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for septic intoxication by the fact that the latter is merely a chemical 
itoxaemia, due to the aosorption into the blood of toxins generated m 
j ja diseased focus m which the bacteria themselves remain localized 
-Jn septicaemia the bacteria occur in the blood of the general circula 
tion, though m many cases in but scanty numbers, so that it is 
hecessary to take rather large quantities of blood (5 c c or more) for 
f. bacteriological examination Further, even m severe cases of 
septicaemia periods occur m which no bacteria can be detected in 
the blood, so that too much weight should not be attached to a single 
negative result In sapraemia, on the other hand, the bacteriological 
examination of the blood shows it to be invariably sterile 

Bacteriology — A large number of micro-organ'sms have been 
isolated from the blood m cases of septicaemia The commonest 
organism is undoubtedly the Streptococcus pyogenes , which is found m 
about 50 per cent of all cases , it is almost always found m the 
septicaemia dependent on puerperal diseases, though m these cases it 
may be associated with other organisms It is also the most frequent 
cause of ulcer ative endocarditis, a disease practically identical with 
septicaemia, except m so far as the lesion m the heart acts as the 
source of the bacteria in the circulating blood Next in frequency 
is the Pneumococcus, which often causes septicaemia, even when no 
pulmonary or other local lesion can be traced The Staphylococcus 
pyogenes is also a fairly common organism m this disease, and the 
prognosis is then decidedly better than m cases due to the strepto- 
coccus or pneumococcus 

Rare causes are the B coh and allied organisms, B pyocyaneus , 
B ccdematis maltgni, the pneumo -bacillus, and the gonococcus 

Clinical History — Septicaemia occurs most commonly from direct 
inoculation with suitable organisms through small lesions, such as 
post-mortem wounds, or from scratches or punctures with infected 
pins or instruments , it also m rarer cases follows operation wounds 
and severe lacerated injuries It is the usual accompaniment of 
acute spreading gangrene (p 108), and may be met with in cellulitis 
and cancrum oris (p 109) As a rule, the individual attacked is in a 
depressed and debilitated condition, often deteriorated by alcoholic 
or other excesses, so that the inherent germicidal activity of the 
tissues is markedly insufficient to cope with the inroads of the disease 
The point of inoculation may be the seat of any of the forms of 
local trouble which we have already described under the title of 
cellulitis, and this may vary from a slight inflammatory blush to the 
acutest form of spreading gangrene 

The General Symptoms are those of fever, often ushered in by a 
distinct and severe rigor, the temperature reaches 104° or 105° F 
and usually remains high, with .but slight remissions and no inter- 
missions Malaise is present^ with loss of appetite , the tongue is 
broWnand parched, the pulse quick and feeble whilst the 1 skin has 
often a slight i cteric tin ge Diarrh oea usually ensues, and may be 
blood-stained, "’whilst the urine is album! nous and contains blood 
Pet’echice appear under the skm, and the patient, after a" period of 
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delirium, becomes comatose, and dies Dyspncea sometimes precedes 
the fatal issue, whilst the temperature may be exceedingly high, or 
occasionally subnormal , the association of a low temperature with 
a very rapid pulse is„ahvays of grave import 

Illustiativc Cases — A servant girl aged about twentj two, complained one hot 
summer's day that she had been stung near the inner canthus bj a fly , possiblj 
the insect had come from some infected material, and thus poisoned the wound 
In twenty four hours she was feeling ill and feverish, and had some chills and 
flushes , a painful swelling de\ eloped at the inner canthus, which rapid 1) increased 
in size and spread downwards At the end of fom dajs when we saw her, the 
eye was protruding and much congested, and a definite band of infiammator) 
thickening could be felt leaching from the roof of the nose across the face to the 
neck and juguiar region, probably the thrombosed facial \ein, the clot doubtless 
extending to the cavernous sinus The temperature was high, and the girl was 
delirious An incision was made into the orbit with the \iew of relieving tension 
and giving exit to any pus that might be present, but with no result She rapidly 
became unconscious and died within a week 

An elderly man, addicted to drink fell in the street, and giazed the inner side 
of his hand Within twenty four hours the whole arm was puffy and swollen, 
and in two days gangrene had manifested itself the infiltration reaching beyond 
the shoulder The patient was dead from acute septicaemia in fiv e days 

The Post-mortem Signs are those found in all cases of acute septic 
poisoning, described above (p 7S), with the addition that on micro 
scopical examination bacteria can be demonstrated in the blood and 
internal organs 

The Diagnosis has to be made from the more virulent forms of the 
acute exanthemata, in which the patient is destroyed befoie the charac 
teristic appearances are manifested , in such cases a definite opinion 
as to the nature of the affection is often impossible, if there is no 
clue as to the origin of the infection Sapurnna is always associated 
with some very obvious focus of putrefaction, whilst septicaemia may 
occur with but slight local manifestations Septic tiaumatic fcvei, due 
to wound infection, may be so severe as to cause grave anxiety for a 
time as to whether or not septicaemia is present , but if the wound is 
fpeely opened up and drained, the rapid disappearance of the fever 
proxes that the mischief was merely a local, and not the more serious 
general, affection In both these conditions a blood examination may 
assist in clearing up the diagnosis Fro m-pyamia it is known by the 
absence of repeated rigors and secondary abscesses 

The Prognosis of septicaemia is always very grave, but it is to be 
hoped that the modern plans of treatment mentioned below, especially 
-serotherapy, may prove beneficial m diminishing the mortality 

The Treatment consists m dealing actively with any local focus of 
inflammation, either by amputation, or by free incisions, purification, 
and drainage , but unfortunately this is seldom likely to be successful, 
as blood infection has probably already occurred In addition to such 
means, tonics and stimulants, with plenty of suitable nourishment, 
must be administered 

It is possible that even this grave disease may become amenable 
to some of the therapeutic measures which have been suggested of 
recent years Thus, the antistreptococcic serum (p 73) may' 1 be 
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utilized when the streptococcus is responsible for the trouble, and {; 
cases have been reported as cured by its agency Another plan \ 
which has been adopted is that of the intravenous injection of con- 1 
siderable quantities of normal saline solution, repeated two or three ] 
times a day , by this means diuresis and diarrhoea are induced, and f j 
it is hoped that thereby the organisms and their products may be j 
eliminated This treatment has, however, been introduced so lately • 
that no dogmatic statements can be made about it , it will probably ‘ t 
be of greater value in cases of sapraemia than in those of true infective 


septicaemia J 

V Pyasmia j /Vj£'’ 

;/ Pyremia (Greek irvov, pus, and a i t aa, blood) is a disease characterized 

i J by fever of an intermittent type, associated with the-formation of 
muTflple"abscesses m different parts of the body, 
arising from the diffusion of pyogenic materials rjj 

| from some spot of local infection 1 Ji 

* Bacteriology — Any pyogenic organism may 
cause pyaemia, and, theoretically , pyaemia may 
arise as a complication following any acute ' = 
abscess As a rule, however, there is a suffici- •ieV 

ently rapid development of granulation tissue to h = 
limit the spread of infection The organism ( : jn 

most commonly found is the Stieptococcus pyogenes, f- |-j 
but in a few cases the Staphylococcus pyogenes 1 - 31 

aureus has been observed, and less commonly the A" j'‘*J 

pneumococcus, or B typhosus The mere injec- T pj 
tion of cocci into the circulation is not sufficient 


to give rise to pymmia , if they are few m number, Fig IO Disinte- 
a transient pyrexia may supervene, and then the ^ing in^Veiv^n 
germicidal powers latent m the blood destroy A case of Pi emia 
them , but if the dose is large, or the individual (Tillmanns ) 
is not in a xery resistant condition, septicaemia, The apex of the clot 
and not pyaemia, results, unless special conditions projectsmtoalaiger 
are present which determine the formation of trunk m v-Inch cir- 
embolic abscesses LLthe„ cocci to be injected present 6 and°from 

a dmix ed with such a material or aggregated j t infected emboli 

into such masses th at the organisms are earned would be detached 
o n p articles too large to pass through the terminal 
arterioles and capillaries, abscesses develop wherever they lodge In 
human pathology the infective emboli consist of zooglcea masses of 
oigamsms, or of infected particles of disintegrating blood-clot (Fig io) 
The Cause of pyaemia may be stated to be any condition xx Inch 
leads to the formation and detachment of mfectixe emboli in the 


circulation, such conditions occurring mainly m the veins from 
infiltration and disintegration of a thrombus (infective -phlebitis), but 
occasionally m the heart (i nfective cndocai ditis) The \enous con- 
tamination which was formerly so much dreaded after operations has 
now been practically banished from surgery, but the disease is still 

6 
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occasionally met with m casualty work, where efficient asepsis is 
difficult Acute infective inflammation of the cancellous tissue of bones 
is very commonly associated with pyaemia, owing to the veins being 
abundant and thm-walled, and considerable tension present from the 
unyielding condition of the surrounding bony structures Inflamma- 
tion of the cranial bones coming on in the course of middle ear 
mischief, and causing thrombosis of the lateral sinus, also'leads'fo its 
development The presence of large open-mouthed veins in the 
puerperal uterus favours the onset of the disease after parturition if 
septic material is present in their \ lcinity 

When an infective embolus lodges m any region of the body, a 
thrombus forms upon it, and m this the micro-organisms rapidly 
develop, and thence pass through the vessel wall into the surrounding 
tissues, causing inflammation, which is at first of a plastic type, but 
later on is likely to suppurate In the lung many such foci may 
occur, distributed mainly along the posterior border and near the 
surface , each is sharply limited to a wedge-shaped area of tissue, 
with the base directed towards the periphery It is at first reddish 
m colour from effusion of blood (a luemoitliagtc vifaict), but soon 
becomes grayish-yellow from the formation of pus These abscesses 
are small, and rarely give rise to any physical signs Similar collec 
tions of pus, preceded or not by an infarct, may be found m any organ 
of the body The lungs, acting as a filter to emboli derived from the 
systemic veins, are naturally the first organs to be affected, and from 
the abscesses formed therein infection of the arterial system may 
take place, resulting in fresh suppurative foci in the liver, spleen, 
kidneys, brain, and m or around joints, etc If, however, the causa- 
tive phlebitis is situated m the portal area, the emboli are lodged 
primarily m the liver, giving rise to what is known as pylephlebitis 
When the emboli are many m number, the symptoms are severe, 
constituting acute pyaemia , this is sometimes associated with a de- 
lelopment of micro-organisms m the blood, producing pyosephemma, 
the patient perhaps dying before the secondary abscesses have fully 
developed In other cases the general symptoms are due rather to 
the absorption of toxins from the local foci than to the development 
of organisms in the blood If the emboli are few m number, and 
there is little or no development of microbes m the blood, the disease 
is termed chronic pyaemia 

Clinical History — The most marked symptom indicating the onset 
of a case of Acute Pyaemia is the occurrence during a period of febrile 
disturbance of a.severe-ngor, which is repeated with a sort of irregular 
periodicity, most frequently at intervals of about twenty-four to 
forty-eight hours, somewhat simulating an attack of ague Tliangors 
do not differ from those occurring m other diseases, but they are very 
severe, and usuallyjollowed by profuse sweating Between the rigors 
the -temperature may fall toffhe normal, but more commonly remains 
above it The skm is hot and soon develops an earthy or dull yellow 
tint, together with erythematous or petechial patches A^sweet, 
mawkish, hay-like smell of the breath is very characteristic 
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Symptoms of grave depression supervene, and the patient rapidly 
wastes The pulse becomes soft and weak, the excretions are dimin- 
ished, and~a certain amount of nocturnal delirium is noticed, but no 
loss of consciousness The presence of a bruit m the precordial 
region may suggest the existence of an infective endocarditis, which 
is not very uncommon The tongue varies, but is often red with 
very prominent papillae, and becomes dry and brownish Towards 
the end of the first week secondary abscesses appear, they are some- 
times unaccompanied by local pain or tenderness, and form very 
rapidly , thus, a knee-joint may fill with pus m the course of a night 
of quiet sleep They are, as a rule, small and numerous , if they 
occur in vital organs, death may result from their local development 
When situated in the subcutaneous tissues, they are characterized , 
by the almost- total absence of a barrier of granulation tissue, and 
hence, even when opened early and aseptically, are likely to extend 1 
and continue secreting pus, instead of following the usual course of j 
rapid repair which succeeds the aseptic opening of an ordinary acute 
abscess 

Not uncommonly in these cases painful patches occur here and 
there m the subcutaneous tissues, accompanied by hypersemia, which 
fades away after a few days , such are probably due to the impaction 
of small infective emboli, which the patient has sufficient vitality to 
get rid of without suppuration 

In-Chronic ^Pyssmia .the febrile symptoms are much less marked , 
the ab scesses are few m number, and not dangerous unless forming 
m important structures Thus, a fatal result ensued from a single 
abscess which developed in the lateral ventricle of the brain of a 
patient who had no other symptom of pyaemia except an oscillating 
temperature it followed an operation on a septic sinus leading to a 
kidney already disorganized 

The condition of the wound at the onset of pyaemia is always very j 
unsatisfactory It gapes open and presents an inactive surface, and f 
any newly-formed scar tissue readily breaks down A layer of healthy! 
granulations is an almost certain barrier against the occurrence oT 
pyaemia, on account of the germicidal power of its constituent cells _ 
If the disease arises in connection with bone, the latter structure is 
usually seen lying bare at the bottom of the wound, denuded of its 
periosteum, and the cancelh filled with sloughy foetid medulla or pus 

The dutafton of a case of pyaemia is very variable Acute cases 
usually last a little over a week, whilst the subacute forms may run 
on for three or four weeks, and chronic cases continue for months 
and not unfrequently end in complete recovery 

Post-moitem Appearances — 1 The appearance of any external 
wound has already been described 2 The veins leading from it 
may be m a healthy condition, but are more commonly m a state of 
septic phlebitis , the coats are thickened, and the lumen is filled with 
soft, disintegrating clot, which extends for a considerable distance , 
the tissues surrounding the vein are also 1m olved m the suppurative 
process 3 Secondary abscesses are found m various parts of the 

6 — 2 
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body, most frequently in the lungs, and their different stages can be 
clearly demonstrated from the embolic colonies of micrococci, through 
the stage of haemorrhagic infarction to the complete abscess The 
contained pus may be of the normal type, or thin and oily , it is 
always, however, swarming with cocci 4 The general signs common 
to all cases of septic poisoning (p 7S) will also be manifest 

The Diagnosis of pyaemia should not be difficult m the majority of 
cases , but when it originates without any obvious external wound 
from a deep seated focus, or if the importance of some local lesion 
has not been appreciated, the initial symptoms may be mistaken for 
those of acute rheumatism or ague 

The Prognosis depends upon the inherent \itahty of the patient 
and the virulence of the disease In acute cases it is extremely grave, 
whilst m the chronic type recovery is not only possible, but probable, 
if the local abscesses are favourably situated 

k In the Treatment of acute pyaemia the surgeon is acting at a con 
'siderable disad\ antage, in that the disease is only recognisable when 
it has obtained some hold upon the patient, since the recurrent rigors, 
by which it is known, are usually the evidence of a grave general 
infection of the blood 

Local treatment is most important, and since the disease is m the 
majority of cases due to the detachment of infected emboli from a 
vein, the ideal surgical practice consists in preventing, if possible, 
the further contamination of the general blood-stream This can 
sometimes be accomplished, in the case of a limb, by amputation 
wellabo\e the- local- lesion , or if the medullary cavity of a bone is 
the source of trouble, it may be possible to scrape out the gangrenous 
and offensive medullary tissue, and disinfect the cavity with pure 
carbolic acid , or if it is due to a wound in the soft parts, it may be 
feasible to dissect out the implicated vein and surrounding tissues, or 
at any rate to remove the disintegrating clot after placing a ligature 
upon the vessel between the thrombus and the heart A typical lllus 
tration of such treatment is that adopted for septic thrombosis of the 
lateral sinus complicating disease of the middle ear, where, after tying 
the internal jugular m the neck, the sinus is exposed by the trephine 
or gouge, opened, and all the septic* clot removed, partly from above, 
partly from below Admirable results have been thereby obtained 
The abscesses must be dealt with, where practicable, by opening them 
early and washing them out , such wounds often heal well, and joints 
which have been distended with pus may recover with free mobility 
Occasionally, however, although rigid asepsis has been maintained, 
the suppuration continues, and even sloughing of the abscess wall 
may follow If the general condition can be- improved, a barrier of 
granulation tissue will form m time, and repair be established 

Constitutional treatment consists m supporting the patient’s 
strength by nourishing diet and stimulants, and m taking precautions 
to avoid bedsores or any local injury S alicy late of quinine may be 
administered, though its value is doubtful The” antistreptococcic 
sei um may also be utilized, and it may do good m cases which have 
not progressed too far 
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Ulceration has been defined as the ‘molecular or particulate death 
of ajpart, 5 by which is meant the disintegration of the superficial 
tissues, which liquefy and disappear, and usually without any 
obvious slough It differs from gangrene in that the latter term is 
used to denote the simultaneous loss of vitality of a considerable 
portion of tissue The two processes are, however, often closely 
associated — m fact, both signify tissue necrosis , m the former the 
dead particles are not always visible to the naked eye, whereas in 
the latter the necrotic portions, if superficial, can always be seen 

Three main classes of ulcers are met with in surgical practice 

I Ulccts due to ttaumatism 01 to non-specific pyogenic bacrcna, eg, the 
spreading, healing, chronic, etc 

II Ulcers due to specific bacteria, c-.g , soft chancre, lupoid, tuber- 
culous, syphilitic, etc 

III Malignant ulccts, eg , rodent, epitheliomatous, scirrhous, and 
fungating 

Causation — Ulceration is due to the application of an irritant to the 
surface of such an intensity and for such a period as to lead to 
local inflammation, resulting m the destruction of the tissue affected 
Any form of irritant, whether chemical, thermal, mechanical, or 
infective, may accomplish this end, and all the factors predisposing to 
inflammation will hasten its occurrence Thus, faulty nutrition, 
whether from anaemia or from long-standing congestion, is par- 
ticularly liable to further the ulcerative process Moreover, when 
any part becomes anaesthetic, or is cut off from its trophic centres, 
the continued presence of an irritant may not be appreciated, and 
hence destructive inflammation occurs, eg , corneal ulcer following 
section of the fifth nerve, or_ perforating ulcer of, the foot in tabes 
In malignant disease the projection of the mass of the growth may 
expose it unduly to irritation , but the chief cause of ulceration is 
the replacement of the deeper layers of the skin or mucous membrane 
by the cells of the neoplasm, so that when the superficial epithelium 
wears off or is lost, it cannot be reproduced 
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I Ulcers due to Traumatism or to Non-specific Pyogenic Bacteria 

Clinical History — Every ulcer of this class tends sooner or later 
to recovery, and so may be said to pass through three stages, viz , 
(i) that of ulceration proper, or extension , (2) a stage of transition, 
or preparation for healing, which may be short or long, according to 
whether the ulcer is running a rapid or a slow course, and persists 
until the surface is co\ ered with granulations , and (3) the stage of 
healing or repair It must be clearly understood that the first stage 
alone represents the true ulcerative process , when this ceases, the 
ulcer proper disappears, and merely a superficial loss of substance, 
the result of the pieceding ulceration, remains If every simple 
ulcer passes through these three stages, then evety vauety of simple 
idea must ncccssauly be in one of the iJnce stages, and hence may be 
described as a modification of a typical condition representing the 
stage to which it belongs Naturally, in a large ulcer the three 
stages may co-e\ist, or a healing ulcer may from intrinsic or extrinsic 
causes relapse again to the stage of tissue destruction 

Stage I Ulceration Proper, or Extension — The special charac- 
teristic of this stage is that destructive changes are progressing with 
greater or less rapidity, and hence the ulcers may be described as 
inflamed, spreading, or sloughing 

Naked-eye Appearances — Surface, covered with ashy gray or dirty 
yellow material, partly slough, partly lymph, partly breaking-down 
tissue , no granulations are present , the tendency to slough is most 
marked when the organisms are particularly virulent, or if the 
resistance of the tissues is much diminished , dischaigc, considerable 
in amount, thin, samous, and often irritating and offensive, rarely 
purulent , margins, thickened and inflamed, and the surrounding 
tissues often oedematous and infiltrated , edge, sharply cut and well 
defined , the base of the ulcer is thickened and fixed to the underlying 
structures 

Microscopically, all the phenomena of inflammation may be 
observed progressing to thrombosis and tissue necrosis, so that in 
approaching the surface from the healthy tissues one would pass 
through zones of active hyperaemia, of retarded blood-flow with 
infiltration of leucocytes and plasma, of stasis and thrombosis, whilst 
the tissues are m a state of coagulation necrosis 

Treatment of First Stage — This resolves itself into removing the 
cause, protecting the surface from all sources of mechanical irrita- 
tion, ana purifying it from all septic contamination The inflamed 
part must be kept at rest, and if necessary raised from a dependent 
position (1 e , the leg must not be allowed to hang down), whilst the 
sore is dressed with moist and warm antiseptic applications, such 
as a boracic poultice When the parts are very offensive, a charcoal 
and linseed-meal poultice may be first employed The state of the 
bowels and constitution must be attended to, and probably a mild 
purgative will be needed 
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Stage II The Transition Period comprises all the changes which 
occur from the termination of the ulcerative process proper to the 
time when healing is fully established by the wound becoming 
covered with granulations In short, it may be described as the 
stage of pupai atwnjorjieahng 

Naked-eye Appearances — When the destructive process has ceased, 
and the septic element has been eliminated, the surface of the ulcer 
begins to clean, and becomes, as it were, glazed over, sloughs and 
portions of dead tissue are either removed m the dressing or 
absorbed by the activity of the leucocytes and fibroblasts The 
discharge becomes less abundant and more serous in character, and 
the angry red blush is replaced by a rosy hyperasmia The infiltra- 
tion of the base also diminishes, so that the tissues around are less 
fixed and more supple The film on the surface becomes more and 
more defined, and m the course of time, shorter or longer, according 
to circumstances, little red spots make their appearance here and 
there , these gradually increase in number and size, and coalesce, 
until the whole surface is covered by what has now become granula- 
tion tissue The processes occurring m this stage are (a) the 
removal of the sloughs , ( b ) the covering of the surface with a 
cellulo-plastic exudation , and ( c ) the vascularization of this newly- 
formed material, and its conversion into granulation tissue 

Microscopic Appearances — When the action of the irritant has 
ceased, the migration of the leucocytes lessens, and the destruction 
of tissue comes to an end The surface of the ulcer is now covered] 
with a layer of small round cells resembling lymphocytes in appear- 
ance, plasma cells, and cells formed by the proliferation of the ( 
neighbouring connective tissue elements, and the superficial ones 
intermixed with fibrin m such a way that the cells lie in the 
interstices of the fibrillas , this constitutes the film mentioned above 
The vessels in the area, where merely stasis has occurred, become 
patent, and the circulation m the neighbourhood of the ulcer is thus 
restoied The A^asculanzation of this superficial film is next under- 
taken, according to the process described m Chapter IX The 
wound thus becomes covered with granulation tissue, and with its 
lormation the piocesses included m the second stage come to an end 

All the fonns of chiomc ulcci which me ncithci spuading not actively 
healing maybe included m this tiansiiional stage, viz, the indolent or 
callous ulcer, the lrntable, the vaiicose, etc 

The Indolent or Callous Ulcer occuis most frequently on the legs 
of women aboutjdie middle period ofdife The size varies greatly, 
but they are sometimes so extensive as to involve the whole 
circumference of the limb It may also follow large- burns on any 
part of the body , healing proceeds to a certain extent, and then 
stops from the fact that the contraction of the cicatricial tissue 
already foimed interferes with the wtality of the part still unhealed 
by compressing the vessels, and so cutting off the granulations from 
their souice of nutriment The suifau is usually smooth and 
glistening, and of a dirty yellow colour, with perhaps a few badlj- 
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formed granulations the edges are hard and sharply cut, and 
elevated considerably above the surface, whilst the skin around may 
be heaped up over the edge, and either covered with sodden cuticle 
or congested The skin of the limb is often deeply pigmented from 
chronic congestion, the pigmentation starting- in the separate papillae 
as maculae, which gradually coalesce The dtschatgc is purulent or 
serous, and may be so abundant and irritating as to cause eczema of 
the parts around, and thus give rise to one form of eczematous nice) 
The base is adherent to the underlying tissues, fasciae, etc , and this 
-constitutes one of the main difficulties in healing, as contraction of 
jthe sore is thus prevented If the ulcer extends to the periosteum, 
'as happens not unfrequently when placed over the shin, chronic 
^periostitis,' or even , osteit is, results, and a subperiosteal node is 
‘ formed, corresponding exactly to the size and situation of the ulcer, 
1 forming a mushroom-shaped projection, and possibly going on to 
] necrosis, or to enlargement of the whole bone In some very chronic 
'cases the superficial lymphatics and \eins are so much compressed 
as to cause" cKromc~ocdema-of-the-foot, often of a very’ solid, brawny 
typeT'and -the limb may even pass into a condition of pseud- 
elephantiasis, preceded perhaps by recurring attacks of lymphan 
gitis 

The so-called Irritable Ulcer is usually met with in this stage 
Its chief peculiarities are the position, generally in the neighbour 
hood of the ankle, and the pain which accompanies it The surface 
of a healing ornchromc ulcer can usually be touched without the 
patient complaining , but in this variety the pain is excessive, 
especially at night It was pointed out by the late Mr Hilton that, 
if a probe is run lightly over the surface of such a sore, one or more 
spots will be indicated as the chief seats of the pam, the rest being 
insensitive In all probability, nerve filaments are there exposed, as 
the pain has a very marked burning or shooting character 

The Varicose Ulcer occurs in the leg of a patient who is the 
subject of aggravated varicose veins The skin becomes passively 
congested, and its nutrition is consequently impaired , any injury or 
abrasion, which would readily heal in a sound limb, is likely under 
such circumstances to give rise to a chronic sore Again, it may be 
preceded by eczema resulting from the irritation of dirt or the 
friction of hard trousers, whilst occasionally it may be due to the 
yielding of the thinned skin which forms the only covering of a much 
dilated vein, an accident often leading to severe haemorrhage The 
characters of a varicose ulcer vary considerably, but m the mam 
correspond to those of the second or transitional period , it is usually 
found on the inner and lower portion of the leg, whilst syphilitic 
sores are more often placed nearer the knee and on the outer side 

The Treatment of ulcers m this stage differs according to the 
conditions present If it is meiely a passing phase m the progress 
of an ulcer tending rapidly to repair, all that is needed is to continue 
the same course of treatment as was adopted at an earlier period 
of the case, viz , rest and protection from irritation It may be 
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advisable to shield the surface from contact with dressings by the 
mter\ ention of a small portion of purified ‘ protective ’ — 1 c , oiled 
silk coated with dextrin — so that the reparative material may not 
be damaged during their removal 

The Chrjtfua^Ulcer needs much care m its treatment, and somej 1 
cases require operative interference Rest m a more or less elevatedt 
position is absolutely essential m order to relieve the congested | 
condition of the limb , whilst if the surface is foul, a char coal f 
poultice may be beneficial, or the sore may be dusted over with* 
iodoform," and boracic fomentations -applied This may be preceded!" 
irrs’o'me cases by touching the surface with nitrate of- silver, or with 
a solution of chloride of .zinc (40 grains to 1 ounce) 

Piesstnc has been found of considerable service m the treatment 
of these ulcers , an ordinary bandage, reaching from the toes to the 
knee, will suffice in some cases, a suitable dressing of boric acid 
ointment, .with perhaps some resin ointment added to make it more 
stimulating, being applied beneath it Mai tin's mdiarubber bandage 
is more useful when the veins are much enlarged 

The method of dealing with chronic ulcers suggested by Professor 
Unn a, of Hamburg, has given excellent results It consists m theJ 
use of an adhesive plaster, made up as follows Gelatin, 5 jparts ,£ 
oxide of zinc, 5 parts , boric acid, 1 part , glycerine, iTparts , water, j 
6 parts” to this ichthyol (5 per cent) may be* added with advantage « 
The limb is first thoroughly washed with soap and water, and 
purified with carbolic or sublimate lotion It is then wrapped round 
with a single layer of antiseptic gauze, and the paste, liquefied by 
placing it m a gallipot in a saucepan of boiling water, is applied over 
it with a paint or paste brush Another layer of gauze is placed 
over the paste and a thm bandage over all, and the whole allowed 
to dry Where there is much varicosity of the veins, the paste 
should extend from the ankle to the knee, the foot being ^also 
included m some cases If there is much discharge, the ulcer should 
not be covered, or the dressing should be reapplied in a day or two , 
but after it has diminished in amount, the paste may be carried right 
o\ er the sore, and the whole application left m position for a week, 
or even longer 

When the edges are very indurated and thickened, and all action 
is at a standstill, Sym e’s_suggestion may be followed, viz , the_ whole 
surface, as well as the surrounding skin, is blistered, and then a 
suitable dressing applied A more satisfactory method, but requiring 
an anaesthetic, is to thoroughly scxape< 4 jhe surface with a sharp spoon, 
and then to rub m a strong solution of chlonde of zinc As soon as 
healthy action is established, s kin ^g rafting may be employed, if 
necessary , it is useless to undertake this, however, unless the patient 
can promise to rest up for a prolonged period, and even then elastic 
support will be subsequently required In bad cases where a 
considerable portion of the circumference of the limb is involved, 
when the ulcer is very callous and its base attached to the tibia, 
causing severe pam at night from chronic periostitis, and especially 
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when the patient is unable to indulge in much rest, amputation may 
be the best treatment It will often be found that Farabceuf’s 
amputation at the site of election can be undertaken with advantage 

Where varicose veins exist, treatment is of little avail unless these 
are efficiently dealt with either by operation or by some suitable sup 
port, such as Unna’s paste If operation is needed, it is often un 
desirable to attack the veins locally owing to the septic condition of 
the ulcer It may suffice to perform a Trendelenburg’s operation 
(i q v ), or to make a circular or semicircular incision round the leg at 
the level of thega rter, and dissect away all the superficial veins 
that can be reached through it 

The Irritable Ulcer may be treated by discovering the painful 
spots, and incising the tissues just above them with a knife, so as to 
divide the exposed nerves , but thorough scraping under an anfes 
thetic is preferable 

The Eczematous Ulcer must be dealL with differently from the 
others, or the eczema will be aggravated Soothing applications 
are needed, such as lead lotion, and when once the acute stage has 
passed, tarry preparations (liq carbonis detergens, i ounce to i pint 
of lotio plumbi), or an ichthyol ointment (5-10 per cent), may be 
beneficially employed A mixture of benzoate of zinc and boric acid 
ointments is a \ery useful application, or Unna’s paste with ichthyol 
may be utilized 

Stage III Repair having now been fully established, we haie 
to deal with, not a healthy ulcer, for such a condition cannot exist, 
but a healthy granulating wound, the result of ulceration, or, as Ave 
call it, to avoid confusion, a ‘ healing ulcer ’ 

A Healing Ulcer is characterized by the following conditions 
Surface, smooth and even, shelving gradually from the skin, and 
covered with healthy granulations, these present aj flond red appear- 
ance, are painless, and bleed, but not readily, on being touched 
The discharge varies according to the plan of treatment adopted if 
the surface is kept at rest and free from all irritants, either septic or 
antiseptic, the discharge is merely serous , but should the wound 
become septic, or be dressed with irritating antiseptics, ordinary pus 
is formed The surrounding skm is soft, flexible, and free from 
inflammatory congestion, and the base is similarly free from fixity 
The margins present a healing edge, which has been described 
as manifesting three coloured zones within is a red area consisting 
of granulation tissue, covered by a single layer of epithelial cells 
which cannot be seen except m a good light , next comes a thin 
dusky purple or blue line, where the granulations are covered by 
a few layers of epithelium, and the circulation is becoming retarded 
owing to cicatricial development , whilst outside is a white zone due 
to the heaping up of sodden cuticle upon the healthy or healed part 

The method of repair m such a wound consists in a change of 
the deeper layer of granulations into fibro-cicatricial tissue, which 
gradually contracts and is finally covered with epithelium For full 
description see Chapter IX 
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Occasionally if emollient applications are used too freely and too 
long, the granulations become pale, protuberant and cedematous, 
and the healing process is temporarily checked A depressed general 
condition of the patient, or a varicose condition of the veins, may 
also account for this, and the term a weak ulcer is applied to it, 
whilst the prominent flabby granulations are popularly known as 
pi oud flesh 

The Treatment of a healing ulcer is simple m the extreme All 
that is needed is to guard the surface from irritation, and Nature 
will rapidly bring about a cure The part must be kept at rest, and 
if the leg is the seat of the trouble, it should not be allowed to hang 
down The wound is dressed with any simple unirritating antiseptic, 
and perhaps boric acid lint is as good as any , a piece of protective, 
the exact size of the sore, may with advantage be interposed between 
the lint and the wound, or boric acid ointment may be spread on the 
lint I£_the__granulatious_become too prominent, they may be 
lightl y touched with nitrate of silver, and a more stimulating lotion 
applied, such as that knowifas" lotio rubra (R Zmci sulphatis, gr 11 , 
tinct lavandulas co , spir rosmarim, aa n(_ x\ , acidi bonci, gr x , 
aquam destill ad 5 1 ) 

Large ulcers require some assistance m order to obtain expeditious 
healing, otherwise a time comes when the contraction of the 
cicatricial tissue interferes with the nutrition of the granulations, 
and retards the healing process Various plastic operations have 
been adopted to obviate this difficulty, and also the different methods 
of skrcugrafting 

Skin-grafting, or the transplantation of more or less of the thickness 
of the skin from a healthy to a healing part, was introduced by 
Reverdm in 1869, and has since been much elaborated The 
following are the chief methods employed 

1 Transplantation of small pieces of the cuticle and cutis, 
Reverdin’s original plan A small portion of the cutaneous tissue 
is pinched up with or without forceps, and removed by a pair of 
sharp curved scissors In thickness it should include the cuticle 
a nd a portion of the cutis vera, so that a drop or two of blood will 
slowly ooze from the denuded surface The graft is placed cutis 
downwards on the surface of the granulations and covered with 
protective, purified m boric acid Many of these may be applied at 
the same time, and the whole wound carefully dressed and protected 
If_there is much discharge, the grafts will not ‘take’, but if the 
wound ls'merely discharging serum, there should be no difficulty in 
getting them to grow Usually they disappear for a day or' two, 
from the cuticle becoming softened or disintegrated , but soon the 
epithelium of the cutis spreads, and makes itself visible as a distinct 
centre of repair The greatest gentleness is needed m handling the 
graft, as it readily perishes 

2 Transplantation of large portions of cuticle as suggested by 
Thiersrrh' This method consists in removing wide strips of cuticle 
with a razor, and implanting them on a fresh wound or on a raw 
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surface previously denuded of all granulations The ulcerated 
surface is first scraped, and the resulting haemorrhage stayed by 
pressure with a sponge, a layer of protective being, however, inter 
posed, so that when the sponge is subsequently removed the bleeding 
shall not recur The strips of cuticle are then cut, care being taken 
to make them as thin as possible , the papillae are always encroached 
on, however, and hence some amount of blood escapes, in which the 
grafts are allowed to remain soaking until required for use When 
it is thought that sufficient material has been obtained, the sponge 
and protective are removed, and the grafts gently transferred, being 
applied m such a way that they overlap each other and also the 
margins of the defect There is always some tendency for the edges 
of the graft to turn in, and this must be prevented They are then 
covered with protective, or preferably with perforated tin or thin 
silver-foil, and the whole dressed antiseptically There is usually 
no need to look at the wound for some days The outer sides of the 
thigh and arm are the best places from which to take the grafts By 
this method subsequent contraction is to a large extent prevented 
3 The whole thickness of the skin is used m some instances 
Thus, the preputial tissue removed in circumcision is most valuable 
for this purpose, being soft and flexible All redundant and fatty 
tissue must be removed, and only the skin applied The granulations 
should always be previously scraped away, and the graft stitched 
down to the underlying cicatricial tissue Avith fine catgut It may 
also be applied to the raw surface of an operation wound 

II Ulcers due to Specific Bacteria 

The different forms of infective ulcers met with in surgical 
practice will be described under the appropriate headings in different 
parts of the book It will suffice here to mention them 

Soft Chancre (p 136) — This may be taken as a type of all 
infective ulcers, clearly showing the stages of infection, incubation, 
ulceration, and repair 
Ulcers due to Syphilis 

(a) The primary sore (p 139) 

( b ) Secondary ulcers, mainly of mucous membranes, but 

sometimes involving the skin, and due to the breaking 
down of so-called tubercular syphihdes (p 143) 

(c) Intermediate, rupial, or ecthymatous sores (p 146) 

(d) Tertiary ulcers from the disintegration of gummata, either 

superficial and multiple, or deep and single (p 148) 

In inherited syphilis, any or all of the above varieties may be 
seen, except the primary sore 

Phagcdemc ulcoation (p 141) is usually associated with syphilis, 
but whether the phagedena is itself due to a specific organism is a 
little doubtful 

Ulcers due to Tubercle 

(re) The lupoid ulcer, due to a cutaneous tuberculosis 
(Chapter XVI ), or 
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(b) The tuberculous ulcer, arising as a rule from the bursting 
of a subcutaneous or submucous tuberculous abscess 
(P 164) 

(1 c ) Various other tuberculous ulcerative lesions of the skin 
are described by dermatologists under the title ‘ scrofulo- 
dermia,’ whilst Bazin’s disease (or erythema mduratum) 
is possibly tuberculous in origin 

Malignant Pustule, due to the Bacillus ant hi acts (p 127) 

III Malignant Ulcers 

These are due, as has already been pointed out, n flLT o^any 
anBammatoryCpTrocess, but to the actual replacement of the skin by 
the growth, so that loss of substance necessarily ensues It is only 
requisite to mention the varieties here , a fuller description will be 
appended later (Chapter VIII ) 

(a) Rodent ulcer, a chronic cancer starting m the sebaceous glands 
or hair follicles, and accompanied with very lrttle overgrowth 

(b) Epitheliomatous ulcer, arising from cancer of the skin or 
mucous membranes 

(c) Scirrhous ulcer, resulting from destruction of the skin over a 
scirrhous tumour 

(d) Fungatmg ulcer, where a neoplastic growth protrudes from 
the skin It may be caused by a soft encephaloid cancer, or a 
sarcoma, whilst a cysto adenoma mammas gives rise to a similar 
appearance It constitutes the condition formerly known as a 
‘ fungus hasmatodes ’ 
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GANGRENE 

By gangrene, or necrosis, is meant the simultaneous loss of vitality 
of a considerable area of tissue If the process is limited to the sgft 
parts of the body, it is often termed sloughing or sphacelation, and the 
dead mass a slough or sphacelus , if a tangible portion of bone dies, the 
necrosed mass is called a scgucstj um , while the term gang) cue is more 
especially applied to a necrotic process affecting simultaneously the 
hard and soft tissues of a limb 

General History of a Case of Gangrene 

Signs of Death. — Death of a limited portion of the body can be 
recognised prior to the supervention of evident post-mortem changes 
within it by five characteristic signs 
i x Loss of pulsation in the vessels 
I 2 Loss of heat, since no warm blood is brought to it 
I 3 Loss of sensation, although much pain may be experienced 
whilst death is occurring, and such may be referred to the dead part 
[through irritation of the nerves above 

I 4 Loss of function of the gangrenous mass, which, if it is a limb, 
Jies flaccid and motionless 

l 5 Change of colour, the character of which depends on the amount 
of blood m the part at the time of death , if the limb is full of blood, 
it becomes purple and mottled , if anaemic, a waxy or cream colour 
results 

These five signs may be m measure present when the vitality of 
a limb is seriously depressed, as by ligature of the mam vessel or by 
its embolic obstruction , but if they continue for any length of time, 
death is practically certain to ensue, and they will then be rendered 
more obvious by the phenomena about to be described Sometimes 
it is a little difficult to determine whether a part is dead, especially 
when it is engorged with venous blood and the arterial pulsation has 
ceased , if_living, it will usually be found that pressure causes some 
modification'of the colour, and that the discoloration returns when 
the pressure is removed ' 

Changes occurring in the Dead Tissues — The character of these 
changes depends mainly on the condition of affairs at the time of 
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death, and whether or not putrefaction supervenes The following 
conditions are described 

1 Dry (gangrene (= death + mummification) can_pnly .occur when 
the tissue Involved is, previous to its death, more or less drained of 
its_fluids, so that it readily shrivels up and loses its moisture The 
usual causeTls chronic arterial obstruction, as brought about by 
atheroma or calcification of the terminal arteries, to which a sudden 
or gradual complete occlusion of the main trunk is often superadded 
The dead part becomes hard, dry and wrinkled, and is of a dark-brown 
or black colour from the diffusion of the disintegrated haemoglobin 
(Fig 1 1) The more fleshy parts (e g , above the ankle) rarely undergo 
complete mummification, and are often considerably inflamed, and, 
if sepsis be admitted, horribly offensive 

2 Moist. Gangrene arises when a part of the body full of fluid dies, 
and is especially associated with venous obstruction, or with acute 





Fig ii — Senile Dri Gangrene 

arterial thrombosis m a previously sound limb, eg, in traumatic 
gangrene due to pressure upon, or rupture of, the mam trunk The 
loss of the vis-a-tergo derived from the heart’s impulse causes a 
negative pressure in the capillaries, which become filled by regurgita- 
tion from the veins Obviously, such a condition is well suited fori 
the development of the organisms, which always exist in numbers on 
the skin, and unless the most vigorous efforts are made to render it' 
aseptic before or immediately after death, moist gangrene is certain^ 
to be associated with putrefaction , but it must be clearly understood 
that the latter is no essential part of the gangrenous process 

Aseptic Moist Gangrene is characterized by the dead tissues be- 
coming more or less discoloured, either purple or any shade from 
black to yellow, green or white It remains of much the same size 
and consistency as at the time of death so long as it is kept from 
contamination, and is then simply and quietly cast off from the 
surrounding tissues without any obvious inflammatory disturbance 
although a certain amount of toxasmia may result from the absorption 
of various products from the dead tissues 
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Septic or Putrid Moist Gangrene (Fig 12) is necessarily associated 
with a rapid breaking-up and disintegration of the mass, which 
becomes black, green, or yellow The cuticle is raised from the 
cutis vera by blebs containing stinking serum, or even bubbles of 
gas, and these can be readily pressed along under the epidermis for 
some distance The tissues of the limb are soft and lacerable, and 
on grasping it emphysematous crackling is usually noted 
/ The Later History of a gangrenous mass depends entirely on its 
asepticity or not, and on its bulk 

(a) If the necrotic area is small in size and aseptic, it may, under 
favourable circumstances, be entirely absorbed in the same way as is 
a catgut ligature Such is often observed after sloughing of small 
portions of amputation flaps , if the part is kept dry and aseptic, it 
is gradually removed, and when the process is completed, a small 
dark scab will fall or be picked off, and a cicatrix be found beneath 
it In a similar way dead bone may be absorbed, if the sequestrum 
is not too large or too dense, and if it is m close proximity to healthy 



Fig 12 — Septic Moist Gangrene of Leg from Penetrating Wound of 

Femoral Arteri 

vascular tissue The dead portion is first invaded by leucocytes 
from the lymphatic spaces or vessels of the immediately contiguous 
living tissues, and infiltrated by them and the accompanying blood 
plasma By a process of auto^digestion this infiltrated portion dis- 
appears, and is replaced by granulation tissue (for the origin of 
which, see Chapter IX ), which in turn is converted into a cicatrix, 
and covered with cuticle m the usual way 

j (IS) If the mass, though aseptic, is of such a size, or consists of 
such tissues, as to prevent its total absorption, or if the vital activity 
of the patient is lowered, a modification of the same process results 
m pai tial absorption of the dead material, whilst the remainder is cast off 
and sepal at ed by a simple process of an aim c ulceration The dead part 
immediately contiguous to the living is removed and replaced by 
granulation tissue, and this change continues advancing into the 
mass until the layer of granulations which has penetrated furthest is 
at such a distance from its nutritive basis as to be unable to derive 
from it sufficient pabulum, owing to the contraction of the cicatricial 
tissue which is forming behind , and then a simple ulcerative process 
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from defective nutrition causes a line of cleavage to form between 
the living and dead, by means of which the latter is separated from 
the body The size of the portion thus cast off is distinctly less than 
that of the original necrotic mass Whilst this is occurring, there is 
no local inflammatory reaction, and but little resulting constitutional 
disturbance It is slow m progress, but there are none of the risks 
attaching to the more rapid septic proceeding Of course, the 
denser and harder the tissues, the longer they take m separating, 
and hence it is possible for the soft tissues of a limb to have 
separated, and the wound caused thereby to have cicatrized before 
much impression has been made on the bones Considerable retrac- 
tion ensues, giving rise to a conical stump from the apex of which 
the bone protrudes 

y\c) If the gangrenous portion is septic, its separation is accom- 
plished by a distinctly inflammatory act taking place in, and at the expense 
of , , the surrounding living tissues The extent of the gangrene is 
primarily indicated by a Ipie of demarcation , due to the change in 
colour occurring m the dead part, the living tissues retaining their 
normal hue The irritation of the chemical products formed m the 
necrosed mass causes inflammation in the surrounding structures, 
resulting m hypermmia and subsequent exudation of plasma and 
leucocytes , the tissue of the part is replaced by a cell infiltration, 
which in turn breaks down into pus, whilst a layer of granulation 
tissue forms at the limit of the lmng portion, and thus the final line 
of separation is produced Clinically, one notices m this latter stage 
a bright red line of hyperemia at the extremity of the living tissues, 
which gradually spreads and deepens until about the eighth or tenth 
day, when, if the cuticle is intact, the living and dead parts are 
separated by a narr ow wh ite. _ or yellow , line, which is proved, on 
pricking the epidermis, to be due to the presence of a layer of pus , 
as the pus escapes, a shallow groove is seen running between a 
granulating surface on the side of the living tissues and the gan- 
grenous mass This process, gradually extending through the whole 
thickness of the limb, is accompanied by the local signs of inflam- 
mation and by fever, the degree of the latter depending on the 
amount of toxic material absorbed The inflammation, moreover, is 
not always limited to the line of separation, but may spread upwards 
along the lymphatics or veins, or m the fascial and muscular planes, 
until, perhaps, the whole limb is involved m an extensive suppurative 
process 

The Constitutional Symptoms of gangrene may be described under 
two d 1 s tmcrtread 1 ng s~ ~ 

(a) Those general conditions which predispose to the occurrence 
of gangrene, and which are mamly of a debilitating character, 
affecting either the composition of the blood or the vitality of the 
limbs General diseases, such as diabetes and albuminuria, may be 
present, as also the constitutional results of a vicious life, whilst 
local evidences of malnutrition often manifest themselves before the 
onset of gangrene 
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(i b ) Those conditions depending on the presence and connection 
with the body of the dead tissue Various forms of septic poisoning 
result, usually causing fever, asthenic m type and variable in amount 
Pain^ moreover, is frequently a prominent feature in some forms of 
gangrene, and the patient is liable to become exhausted from this 
cause, even though he is protected by the surgeon’s care from the 
dangers of sepsis 

The Treatment of gangrene naturally divides itself into the local 
and general We shall not discuss the question of Local treatment 
at this place, leaving it to be dealt with under the appropriate 
headings hereafter As to General treatment, but little need be said 
beyond that the strength of the patient must be maintained by 
plenty of easily assimilable food, sufficient stimulant, and tonics 
Pam and sleeplessness must be combated by the administration of a 
(suitable amount of opium or moiphia, if the kidneys are healthy 
Diabetes and albuminuria need dietetic and therapeutic measures in 
order to limit, if possible, the excretion of sugar and albumen 

Varieties of Gangiene 

The following classification is one which, though admittedly 
imperfect, does in a measure group together allied types of the 
affection, and will serve as a useful one for practical purposes 

I Symptomatic Gangrene, or that predisposed to by preceding 
vascular or general conditions, where a trauma, if present at all, is 
of very slight significance 

(a) Gangrene from embolus 

(b) Senile gangrene 

(e) Gangrene from arterial thrombosis (non-semle) 

(d) Diabetic gangrene 

( e ) Raynaud's disease 

(/) Gangrene due to ergot 

II Traumatic Gangrene, which may be due to direct or indirect 
injury, and where the damage done to the vessels or tissues by the 
trauma is the immediate cause of the loss of vitality Two varieties 
of this may be met with, viz 

(a) The indirect, where the lesion involves the vessels of the 

limb perhaps some distance above the spot where the 
gangrene occurs 

(b) The direct, where the gangrenous process is limited to the 

part injured 

III Infective Gangrene, which arises from the activity and 
influence of micro organisms 

(a) Acute inflammatory or spreading traumatic gangrene 

( b ) Wound phagedena and hospital gangrene 

( c ) Necrosis of bone (most cases) 

(d) Noma and cancrum oris 

( e ) Carbuncle and boil 
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IV Gangrene from Thermal Causes — frost-bite and burns 
Each of these varieties must now claim separate and individual 
attention 

I Symptomatic Gangrene 

(a) Embolic Gangrene (For general details as to emboli, see 
Chapter XIII ) When the mam artery of a limb becomes blocked 
by a simple embolus, the condition is exactly similar to that which 
obtains after ligature, and under ordinary circumstances should not 
lead to gangrene , but if either the general or local vitality is much 
reduced, the occlusion of the mam trunk may be sufficient to 
determine the death of more or less of the limb Thus it may occur 
(i ) Where the embolus consists of a fibrinous vegetation detached 
from one of the cardiac valves m a case of endocarditis following 



Fig 13 — Gangrene of Foot after Embolic Obstruction or 
Popliteal Artery 

rheumatic or other fevers The general nutrition has been depressed 
by the preceding fever, the heart’s action is weak, and the circulation 
possibly impeded by the valvular lesion, so that the occlusion of 
a mam trunk, even in a young person, is often sufficient to determine 
gangrene (11 ) It also follows when a detached atheromatous plate 
blocks the mam vessel of a limb previously rendered anaemic by 
arterial degeneration, an occurrence not unusual m elderly people 
Emboli are most commonly arrested at the sites of division of the 
mam trunks (Fig 14, A), or where the calibre is suddenly diminished 
by the origin of a large branch, the embolus often saddling over the 
bifurcation, and thus, as it increases m size by the subsequent deposit 
thereon of fibrin, effectually closing both branches (Fig 14, B) In 
the lower limb it occurs at the division of the femoral or popliteal , 
m the upper, at the origin of the superior profunda, or where the 
brachial divides 
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The chief early Symptom is pain experienced both at the point of 
impaction and also down the limb along the course of the vessel 
Pulsation below the block ceases, sensation and temperature diminish, 
and the part feels heavy and useless If the vessels are healthy, 
stagnation of blood m the veins is an early result, the terminal 
portion of the limb becoming congested and cedematous, and finally 
passing into a condition of moist gangrene If, how ever, the terminal 
artenes are calcified or atheromatous, so that the limb is in a state of 
chronic anaemia, dry gangrene is likely to follow The process starts 
peripherally, and spreads gradually' upwards until it reaches a level 
where there is sufficient circulation to maintain the life of the part 
Such usually' obtains in the neighbourhood of a joint, since there is 
always a more free anastomosis here than m the mterarticular 
portions of the limb, thus, in the leg the gangrene is arrested either 



Fig 14 —Diagrams of Embolus saddling the Bifurcation of 

an Arteri 

In A the embolus is seen, and the commencement of a thrombus on it, but not 
yet obstructing the vessel , m B both branches of the trunk are blocked by 
the growth of the clot 


immediately above the ankle or below the knee The subsequent 
history depends upon whether or not the dead tissue is allowed to 
become septic, and. requires no special notice 

Treatment — The all important requisite is to prevent the advent of 
sepsis, even before any absolute signs of death are manifest The nails 
should be cut, and the whole limb thoroughly purified (Chapter X ), 
special attention being directed to the intervals between the toes and 
the semilunar folds of the nails It should then be wrapped m a 
sterilized dressing, and lightly, though firmly, bandaged The limb 
is kept slightly raised so as to assist the venous return without inter- 
fermg with the arterial supply, and by this means gangrene may be 
prevented If, howev er, gangrene ensues, the same measures as to 
the maintenance of asepsis must be continued until a natural line of 
separation forms In old people with dry gangrene similar rules are 
followed as for the senile type , but in the moist form, occurring in 
young people, the natural process of separation may be hastened by 
severing the dead from the living and sawing through the bone, or 
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possibly amputation through the living tissues a little above may be 
considered advisable, a more shapely stump being thus obtained 
Where sepsis has occurred, it is wise to amputate through healthy 
tissue as soon as the gangrenous process has finally ceased to extend 
If, however, spreading septic inflammation exists, one may be driven 
much higher up the limb than would be otherwise necessary, and 
this even before any line of separation has formed 

(b) S enile Ga ngiene^occurs in elderly people, and is the result of 
imperfect nutrition "of the tissues The toes are most frequently 
affected, but it is also seen in the hand, and may attack the nose, ears, 
or even the tongue 

Causes — These are to be found mainly m the condition of the 
circulatory organs (a) Calcar eons jpsgcner ation (Chapter XII ) of the 
smaller arteries of the limb offipart is always present, as also possibly 
atheroma of the larger trunks The vessels in consequence become 
pipe-like and inelastic, and incapable of accommodating themselves 
to the requisite variations m the blood-supply Hence a fixed 
minimal amount of blood enters the limb, which passes into a chronic 
state of anaemia and malnutrition, whilst the tunica mtima is often so 
rough as to predispose to thrombosis with or without injury ( b ) A 
weak heart is generally present, leading to low pulse tension, and 
increase‘3 difficulty m propelling the blood through the rigid and 
narrowed vessels , and (c) t he condi tion of the blood may be impoverished 
by albuminuria When such predisposing factors are present, any- 
thing that results m id) thrombosis either m the main trunks or m the 
peripheral arterioles or capillaries Is likely to determine the onset of 
gangrene" Thrombosis of the mam vessels may be due to a blow or 
strain, which often passes unnoticed, or more frequently arises from 
a gradual deposit of fibrin on the already roughened walls If the 
obstruction originates m the smaller trunks or capillaries, it is 
generally brought about by some slight injury, such as striking the 
ball of the great-toe against the table, or even cutting a corn 
Exposure to cold may also act as an exciting agent In either case 
the clotting extends for some distance, and the height to which the 
gangrene spreads will vary accordingly 

Symptoms — Evidences of malnutrition of the limb will probably 
have been noticed for some time m the form of cramp and pam in 
the muscles, which become fatigued j-apidly,, whilst'-«sensations of 
pins and .needles or numbness are also -experienced The circulation 
in the tibials may be so slight as to be scarcely perceptible, and the 
whole limb feels cold and heavy The skin is often passively con 
gested, and hence prone to low forms of ulceration or eczema When 
the gangrene commences as a result of some peripheral lesion, an 
area of painful redness is first noticed, perhaps running on to ulcera- 
tion, and m the centre of this patch a slough forms, which becomes 
dry and black The process gradually spreads from this focus with 
more or less inflammation, so that it is sometimes known as in- 
flammatory senile gangrene If, however, it results from thrombosis 
of the mam vessels, death occurs without the supervention of local 
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inflammatory phenomena, the toes merely shrivelling up and dying 
(: non-mfl animat 01 y smile gangicnc) The inner side of the great-toe is 
perhaps the commonest situation for the mischief to start, and thence 
it spreads from one toe to another, and also along the instep and up 
the ankle to the leg Rarn ,js_rdways a marked feature, whilst the 
extent of the gangrene is dependent partly on the amount of general 
and local vitality, and partly on the asepticity or not of the sur- 
rounding tissues As the disease spreads, the patient becomes 
exhausted by the long-contmued pam and want of sleep , and septic 
fever, bedsores, or the intervention of some cardiac, pulmonary, or 
renal complication, may also hasten a fatal termination 

The Treatment adopted until recently was governed by the 
observation that after any attempt to amputate through ncighbouung 
living parts the gangrenous process is certain to commence again in 
the flaps ', if merely cutting a corn suffices to originate the malady 
much more does so severe an injury as an amputation The parts 
were dusted with iodoform or some similar antiseptic, and wrapped 
m cotton-wool to keep them warm , the surgeon waited for a line 
of separation, and even then merely assisted Nature by dividing 
tendons or bones The general health was maintained by suitable 
nourishment, stimulants and tonics, and pam alleviated by opium 
In spite of every care, however, the enfeebled constitution of the 
patient was often unequal to the task of ridding the body of the 
dead mass, so that death from exhaustion or blood-poisoning was 
the rule rather than the exception , and even if he did recover, the 
prolonged illness considerably diminished his vital powers 
(I It has now, however, been clearly demonstrated that cm ly aviputa- 
- tion well away fiom the dead mass at a point where the blood supply is 
'sufficient to nourish the flaps, and yet not so near the trunk as to 
* seriously threaten life through shock, holds out the best prospects of 
^relief In order to determine the most favourable site, the pulsation 
|m the mam artery should be felt for, and if feasible no operation 
| performed at a spot where it appears to be occluded The condition 
of the limb will also influence the surgeon’s decision , if thin, 
1 attenuated, and shrivelled, it will be wise to amputate high , but if 
the limb is fairly well nourished and with plenty of adipose tissue, 
the operation may be performed somewhat lower In operating, as 
little damage as possible should be inflicted on the parts, the flaps 
being nearly equal m length and not too flimsy, a circular amputa- 
tion, or some slight modification of it, being perhaps the best In 
cases where the mischief is limited to the foot, it is usually advisable 
to amputate through the lower third of the thigh, or at any rate in 
the neighbourhood of the knee-joint, though not through the joint 
itself, as the flaps in that operation are always rather flimsy W e 
have followed this line of practice for some years, and have no 
reason to be dissatisfied with our results Dissection of the portions 
removed has always shown that the vascular trouble was fully as 
advanced as we had anticipated, and that no minor measures would 
have sufficed 
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(c) Gjyigrenefroin Arterial Thrombosis (non-semle) is not a common 
occurrence It arises a§_a~result of that curious affection endmtcnUs 

^ obhtetans , and also develops in some young people m scattered 
patches about the skin without any of the characteristic phenomena 
of Raynaud’s disease It sometimes occurs in connection with 
typhoid fever_and other conditions of severe toxaemia as an outcome 
partly of the increased coagulability of the blood, partly of a localized 
endarteritis, due to the toxins present m it The femoral artery is 
most usually blocked, but occasionally the trouble will spread up to 
the aorta and involve both legs m the gangrenous process Unless 
the vein is also involved, the gangrene is usually of the dry type It 
is wise to wait until a line of demarcation has formed, and then 
amputate well above 

(d) Diabetic Gangrene is mainly due to the abnormal condition of 
the blood m diabetes, thereby reducing the power of the tissues to 



Fig 15 — Diabetic Cellulitis and Gangrene of Foot 


resist bacterial invasion , but it is also in measure the result of a 
sclerosing endarteritis and peripheral neuritis It is not commonly / 
met with in the subjects of acute diabetes, nor, as a rule, m people/ 
below forty years of age It results usually from some slight 
traumatic or infective injury, and often commences on the under 
side or at the extremity of one of the toes as a bleb, surrounded by 
a dusky purple areola When the bleb is opened or bursts, the 
central portion of the underlying tissue is found to be necrotic, and 
from this focus the gangrene spreads If the part is kept aseptic, 
and especially m limbs with some degree of endarteritis, the dead 
part may shrivel and dry up, especially when suitable dietetic 
restrictions are enforced , but if such local and general precautions 
are not observed, extensive suppurative infiltration of the soft parts 
may follow (Fig 15), even though the necrotic process itself be of 
slight extent, and from this the patient may succumb, the fatal 
issue being due partly to diabetes, partly to toxaemia, and being often 
preceded by coma 

Treatment — In the less severe cases, limited to one or more toes, 
it will often suffice to keep the part warm and aseptic, until it is 
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separated by natural processes, or at any rate the surgeon merely 
completes the work by dividing or dissecting out bones Naturally, 
the elimination of sugar must be checked, if possible, by suitable 
diet and the administration of codeia In more extensive trouble 
the character of the treatment turns largely on, the amount of 
vascular disease and the degree of the accompanying inflammation 
If the vessels are tolerably healthy, amputation not very much above 
the upper limit of the gangrene is justifiable , but if the mam trunks 
are probably affected, a high amputation will be required, if the 
patient’s general condition permits, although there is some risk that 
diabetic coma may supervene \\ hen extensive suppuration is 
present, it is sometimes wise to lay the parts open for awhile and 
dram away the inflammatory exudations before considering the 
question of radical treatment 

(c) Raynaud^s Disease, or Spontaneous Symmetrical Gangrene, is a 
condition’ usually met with m anaemic or neurotic young women 
between the ages of fifteen and thirty It is due to vaso-motor 
spasm, dependent on some deep unrecognised lesion of the spinal 
cord, or in some cases to a peripheral neuritis Three stages are 
usually described (1 ) local syncope or anaemia, due to arterial 
spasm, and characterized by pallor and pamfulness of the part, 
(11 ) local asphyxia or congestion, the affected tissues being blue and 
cyanosed from venous regurgitation , and (in ) necrosis, the part 
becoming dry and black The onset is often sudden, and the disease 
may last for a variable time, from days to months If gangrene 
supervenes, the latter is the limit more often reached , but it by no 
means necessarily follows that tissue necrosis occurs in every case 
The disease is usually symmetrical, and affects the fingers rather 
than the toes, but superficial patches may occur on any part of the 
body , the process is non-febnle and often very painful Paroxysmal 
haemoglobmuria has been observed, and is supposed to be due to 
vaso-motor disturbance of the kidneys Ankylosis of the smaller 
mterphalangeal joints and localized patches of anaesthesia, associated 
with neuralgic pain, are sometimes present, resulting from peripheral 
neuritis The condition resembles the later stages of a chilblain, 
but is distinguished by its more dusky colour, the greater pain the 
absence of itching, and the fact that the process is not limited to 
exposed or terminal parts, or to cold weather 

The Treatment in the early stages is directed to the prevention of 
gangrene Iron, quinine, and other suitable tonics are administered, 
and menstrual irregularities are attended to Friction with stimu- 
lating embrocations, warm douches, and protection from cold and 
injury, may be employed locally, but probably the best results will 
follow the use of electricity The constant current is employed, and 
preferably m the shape of the electric bath, local or general as 
required, and repeated either once or several times a day When 
actual gangrene is present, the dead tissue should be kept aseptic, 
when sooner or later it will be absorbed or separated 

(/) Gangrene from Ergot is a rare phenomenon, but it has been 
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known to occur when diseased rye has been used m the manufacture 
of bread The resulting gangrene may vary in extent from the loss 
of one or two fingers or toes to the sacrifice of the greater portion of 
one or more limbs 


II Traumatic Gangrene 

By traumatic gangrene is meant the loss of vitality of some part of 
the body as the consequence of an injury, whether applied to the 
mam bloodvessels ( indirect traumatic gangrene), or directly to the 
tissues ( direct traumatic gangrene) 

(a) I ndirect Trau matic„Gangrene arises from a considerable variety 
of lesions, and the course and clinical history are similarly variable 
(1 ) Ligature of the. mam_artery does not produce gangrene in a 
healthy~limb , but should it be m a state of chronic malnutrition and 
aricEmia from preceding arterial disease, death of a certain portion 
may ensue, the case running a similar course to one of gangrene due 
to embolus It is usually of the dry type, and limited to one or two 
toes , but if it reaches the more fleshy portions, the moist variety 
supervenes 

Treatment consists in keeping the parts warm and aseptic until 
a definite line of separation forms, and then in assisting the natural 
processes at this spot by dividing tendons and bones If, however, 
a considerable area of the limb loses its vitality, and especially if the 
dead tissue is moist and septic, an early high amputation is required 
(n ) Arterial thrombosis from injury only causes gangrene under 
special circumstances, the course and treatment being similar to that 
resulting from an embolus 

(m ) Obstruction to both mam artery and vein isjm.almost certain 
pre curs or of gangrene A few cases are on record m which both 
vessels have been ligatured, or even portions of them removed with- 
out such a result, as m dealing with cancerous deposits m the axilla 
or m the extirpation of aneurisms, but m both these instances 
obstruction to the circulation must have previously existed, neces- 
sitating the opening up of collateral anastomotic branches In a 
normal limb the occlusion of both afferent and efferent trunks is 
practically sure to determine tissue necrosis It may therefore be 
caused by the inclusion of both vessels in a ligature, or by the 
sti angulation of organs, either within the body, as " 117 ” a strangulated 
hernia, or outside of it, as when a ligature is tied round the base of 
the_pems, or a bandage applied too tightly round a fractured limb 
It may even result from the swelling of a limb under a bandage 
which has been originally applied with no undue tension 

A very similar effect may be produced by the excessive hyperasmia 
and exudation following the sudden relief of a tight constriction 
around a part, which has thus been deprn ed of fresh arterial blood 
for some time , the vessel walls are thereby so damaged that they 
are unable to resist the blood-pressure, and the exudation that 
follows is so abundant as to rapidly bring the circulation to a stand- 
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still Such an occurrence is met with after frost-bite, and also in a 
loop of bowel after strangulation 

Gangrene may also result from the rupture of a main artery and 
compression of the accompanying vein by the exiravasated blood, 
an occurrence perhaps most frequently seen after fractures and dis 
locations , it is then always of the moist type (See Chapter XIX ) 

Treatment varies considerably in these cases If the parts are 
hopelessly injured, amputation should be performed at once, so as to 
prevent the risk of sepsis In some fractures and dislocations with 
vascular lesions, it may be possible to save the limb by cuttingdown, 
turning out clots, and securing the injured vessels, whilst the bony 
lesion is dealt with in a suitable manner The limb should after- 
wards be elevated slightly, and the peripheral segment kept warm 
and aseptic Should gangrene supervene, amputation will be 
required, its situation depending on the character of the local lesion , 
if it is not of a serious nature — c g , a dean fracture or simple dis- 
location — it is wise to wait for a line of demarcation , but if com- 
minution of bone or other grave local trouble is present, one would 
amputate above the injury 

j ( b ) Direct Traumatic Gangrene, or that resulting from the im- 
dnediate effect of injury to the parts, is similarly due to a variety of 
lesions 

(1 ) Severe crushes or blows are a common cause of this type of 
gangrene , thus a limb may become mangled between the wheels of 
machinery, or by heavy weights falling on it, or by the passage of 
vehicles over it Not only are the parts crushed, severely contused, 
or even ‘ pulped,’ but the bloodvessels may be torn, and the resulting 
extravasation contributes to the result The gangrene is of the 
moist type, and is more likely to supervene in patients whose 
vitality is diminished Thus, a crush of the foot m an elderly 
person is often followed by it, when in a young and healthy adult 
it could be prevented 

Treatment — If the part is hopelessly damaged, operation should 
not be delayed on account of the dangers of sepsis , and therefore 
immediate amputation is recommended The question of shock and 
its influence m determining operation is discussed elsewhere When 
there seems a reasonable chance of saving the limb, it is cleansed 
and purified under the strictest antiseptic precautions , should 
gangrene supervene, it may be removed later 

(n ) Prolonged pressure is also capable of producing gangrene 
Gangrene from splint piessme is either almost unavoidable, or the 
result of carelessness When the fragments are much displaced 
after a fracture, considerable pressure may be required to retain 
them in good position, and then m spite of every precaution necrosis 
may ensue Pam of a neuralgic type is usually complained of for a 
few days, but even that is not necessarily severe enough to attract 
much attention , when the limb is freed later on, the dead portion of 
the skm is white, anaemic, and insensitive The necrotic process 
may extend to some depth, and hence the greatest care must be 
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taken to keep the dead tissues aseptic, theieby avoiding grave local 
and constitutional disturbance 

Bedsores are likely to occur in patients who are kept for a long 
time in the recumbent posture, or in any one particular position 
The parts most exposed to pressure become red and congested, and 
finally ulceration or actual gangrene supervenes Bedsores are not 
usually extensive or deep , but if the patient is debilitated, and 
especially if a condition of lowered sensation is present, due to im- 
pairment of the nerve-supply, as m paraplegia, the process may 
extend rapidly, destroying fasciae, laying open muscular sheaths, and 
even leading to necrosis or caries of bones ( acute bedsore) The spinal 
canal itself has been opened in this way, and death from septic 
meningitis has resulted To prevent the occurrence of such sores, 
the most scrupulous attention must be given to the parts exposed to 
pressure The nurse should see that the draw-sheet and bed-hnen 
are placed smoothly and without creases, and that no contamination 
by urine or faeces is allowed , if the patient is perspiring freely, the 
sheet should be frequently changed, so as to prevent decomposition 
of the sweat The skm of the back is daily examined, washed with 
some umrritatmg soap, and rubbed with a soothing, strengthening, 
and hardening application, such as spirit of wine, methylated spirit, 
or perhaps, better still, a mixture of brandy and white of egg It is 
then dusted over with a mifd antiseptic powder, such as boric acid 
If the skm becomes red, it should be painted with collodion, or with 
a mixture of equal parts of tincture of catechu and liquor plumbi 
subacetatis, which when dry leaves a powdery film on the surface, 
and protected from pressure by means of a circular hollow water- 
pillow Paraplegic patients or old people should at once be placed 
on a water-bed, which must be sufficiently, but not excessively, dis- 
tended If there is too little water, the weight of the body displaces 
it to one side, and no good results , whilst if there is too much, the 
bed becomes hard and resistant, and fails in the object for which it 
was employed When an open sore forms, it must be kept aseptic, 
and dressed either with boric acid ointment, or in the more sluggish 
cases with resin and boric acid ointments mixed Friar’s balsam, 
mixed with castor-oil (1 part of the balsam m 8 of the oil), is useful 
in this condition 

(111 ) The action of corrosive or caustic chemicals is followed by a 
localized traumatic necrosis, the degree of which varies with the 
amount and character of the irritant present, and the duration of its 
action All that is needed is to keep the parts aseptic, and allow 
ffiem to be absorbed or separated by natural processes 

A curious form of gangrene occasionally follows the application 
of a caibohc acid compress, even when weak solutions are employed 
The fingers are the parts usually affected, and the gangrene does not 
seem to have been due to tight bandaging Possibly the carbohc 
acid determined prolonged arterial spasm, and the anaemia was 
followed by local necrosis 
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III Specific or Infective Gangrene 

(a) Acute Spreading, Acute Emphysematous, or Spreading Traumatic 
Gangrene — This disease is one of the most rapidly fatal and serious 
"met with in surgery 

Causes — (1 ) The individual attacked is often predisposed to infection 
as a result of vicious or careless living, heavy drinking, or simple 
malnutrition , but even healthy individuals may be attacked if the 
virus is particularly active It is sometimes seen m diabetics, but 
an apparent glycosuria occasionally develops m the course of the 
disease 

(u ) The_causative.frs?o;i is usually severe, such as a compound 
fracture or dislocation, especially if the soft parts are much contused 
or very dirty Less frequently it consists of small and insignificant 
pricks, scratches, or abrasions, if thereby a virulent organism gains 
access to the tissues In this way post-mortem porters, nurses, or 
pathological demonstrators may become infected 

(111) An organism frequently present is the Bacillus- ccdmaiis 
mahgnt, which is identical with the Vibiton scpLquc of Pasteur and 
theFrench writers It is a rod-shaped organism, which closely 
resembles that of anthrax, but with a greater tendency to grow into 
long threads It is actively motile, and forms oval spores, which 
may be placed at the centre or at the end of the rod It does not 
stain by Gram’s method Cultures only develop under anaerobic 
conditions , and if the culture medium contains glucose, a large 
amount of foul-smelling gas is produced It is usually very virulent 
for mice and guinea-pigs, which die within twenty-four hours of 
inoculation , locally a spreading oedema is produced, the connective- 
tissue spaces being filled with fluid containing bacilli, and perhaps 
air-bubbles Bacilli are also found in the exudations which occur in 
the serous cavities, m the connective tissues of important organs, 
and m the blood for some time after death The aciogcnc \ 

ca psulaj us may also cause acute spreading gangrene It is an 
anaerobe with a similar power of fermenting sugar, but it differs 
from the bacillus of malignant oedema in that it is non-motile, rarely 
forms spores, and retains Gram’s stain It usually forms a well- 
defined capsule, from which its name is derived , this, however, is 
not invariable Careful investigation of fifty-eight cases* of spreading 
gangrene demonstrated that in only fourteen cases was the infection 
pure, and that with an anaerobic organism , m forty-four cases the 
infection was mixed, various septic organisms being present in 
addition to the gas-producing microbe, which was more frequently 
the B aci o genes capsulatns than the B ccdcmatis mahgnt A special 
feature of infection with the former is the large amount of gas 
produced, not only in the tissues, but also post-mortem m the 

* See Corner and Singer on 'Emphysematous Gangrene,’ Tiaus Path Soc 
Loud, vol In, 1901, p 42, Welch s 1 ShattucL Lecture,’ Philadelphia Med 
Town , August 4, 1900 
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vessels, and notably m the liver, from which it can easily be 
squeezed, constituting the ‘ foaming liver ’ of some writers 

The S vmntrvms are those of a hyperacute cellulitis, accompanied 
by— general septicaemia The wound early takes on an unhealthy 
action, the surface becoming covered with sloughs, and a thin 
serous or sero-sangumeous discharge escaping The inflammatory 
process rapidly spreads along the connective-tissue planes of the 
limb, which becomes swollen, painful, and brawny At first it is 
of a dusky purplish colour, but soon the signs of actual gangrene 
supervene, and the necrotic tissues become crepitant and emphyse- 
matous, partly from simple putrefaction, partly from the gaseous 
developments associated with the growth of the specific organism 
Occasionally the emphysema spreads widely and rapidly, with at 
first no other local evidence of mischief, sloughing will, however, 
follow if the patient live long enough Evidences of profound toxic 
disturbance, such as hyperpyrexia and delirium, soon manifest them- 
selves , but not uncommonly fever may be entirely absent, the 
temperature being subnormal and coma present The outlook is 
exceedingly grave, death usually ensuing m from five to seven days 
after the onset 

The only Treat ment_ yhich holds out any hope in dealing with a 
limb where ttartliSease is rapidly extending is a high amputation, 
even through the shoulder or hip-jomt Any delay is dangerous, 
although, in spite of the greatest promptitude, the infection may 
have progressed so rapidly that death follows from septicaemia, even 
after the limb has been removed Perhaps it may be wise to leave 
the wound widely open for a day or two so as to permit the free 
discharge of secretions In a few cases, where the patient is seen 
early, it has been possible to save both life and limb by freely 
incising the affected tissues, and immersing them in a continuous 
warm antiseptic bath At the same time the general health must be 
attended to by giving plenty of fluid nourishment, together with 
diffusible stimulants, such as ether and ammonia 

(b) Wound. Phagedena^ and . Hospital Gangrene were seen often 
enough in the pre antiseptic era, but are now practically unknown 
They consisted m a rapidly spreading ulceration or gangrene, which 
attacked operation wounds a few days after their infliction, and as a 
rule led to rapid death 

(c) Necrosis of Bone is almost always due to the development of 
organisms, 'and may be either acute or chronic In the former, the 
inflammatory reaction is so severe that the vessels are strangled 
within the bony alveoli , in the latter, it is largely due to an 
obliterative endarteritis, which accompanies the various specific 
processes (See Chapter XX ) 

(d) Cancram Ons and Noma — Cancrum oris is an infective-gan- 
grenous stomatitis, affecting young children living in squalid sur- 
roundings m over-populated districts of large cities The patients 
are always m a low state of health, and frequently convalescing 
from one of the exanthemata, particularly measles Various special 
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organisms have been described from lime to time as responsible for 
cancrum oris , but it appears that any of the many forms found in 
the mouth may be present, and probably the Sitcptococctis pyogenes 
acting in conjunction with various saprophytic bacilli is the most 
important The process starts m an abrasion of the mucous mem 
brane, which, being infected from a diseased or dirty tooth, becomes 
inflamed and gangrenous A foul ashy-gray pultaceous slough forms 
on the inside of one of the cheeks, and from this a most offensive 
discharge is poured into the mouth and swallowed, the breath in 
consequence becoming intensely feetid The gangrene gradually 
spreads both superficially and deeply , the cheek becomes swollen, 
shiny, and tense, and, should the process extend tlnough its whole 
substance, a black slough appears on its outer aspect In bad cases, 
the adjacent bones of the face may be affected and die, and the 
tongue, palate, and even the fauces, may also be involved 

The general phenomena are those of a severe saprremia, since not 
only are the toxic products swallowed, but they are also absorbed by 
the lymphatics, and may be inhaled, m the latter case giving rise to 
J septic pneumonia Moreover, the patient runs a considerable risk 
,'of developing pyaemia, from implication of the facial or other veins 
bn the necrotic process, whilst infective septicaemia may also super- 
vene Rigors and high fever may occur early in the case, but death 
is usually preceded by symptoms of collapse and coma with a 
subnormal temperature 

The Treatment must be prompt and energetic if the child’s life is 
to be saved The patient should be anaesthetized, and all the pulta 
ceous slough scraped from the interior of the mouth by means of 
Volkmann’s spoon, until healthy bleeding tissue is reached The 
denuded surface is then freely rubbed over with pure carbolic or 
strong nitric acid If the bones of the face are involved, they must 
be removed, as also any offending teeth Afterwards the child 
should be well fed up, and of course for a time with fluids , the 
mouth is to be frequently washed out with antiseptic lotions, such 
as a solution of sanitas (i in io), boroglycende (i m 20), or per- 
manganate of potash, or with a gargle of chlorate of potash (10 grains 
to 1 ounce) A mixture containing chlorate of potash, dilute hydro- 
chloric acid, and infusion of cinchona, may be administered for a few 
days, and then iron and quinine In the most severe cases the same 
treatment should be adopted, even if the whole thickness of the 
cheek has been encroached on , loss of substance must be made 
good by subsequent plastic work Necessarily, the cicatrization 
following this destructive process results m a good deal of permanent 
impairment to the movements of the jaw 

Noma is the name given to a similar process occurring about the 
genital organs of children, especially, the vulva The Treatment is 
'practically the same, except that here it is possible to immerse the 
patient m an antiseptic bath, thereby diluting the toxic products, 
and possibly preventing the necessity for having recourse to more 
serious surgical procedures 

(e) For Carbuncle and Boil, see Chapter XVI 
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IV Gangrene from Thermal Causes 

i Frost-bite — This condition is not often seen in this country, 
but is by' no means uncommon in regions where the winter is colder, 
and is induced more readily if a high wind is blowing, the heat of 
the body being thereby more quickly dispersed Children and old 
people are more likely to be attacked, as their vital powers are less 
marked than in adults It originates m one of two ways 

(a) From the direct effect of cold on the tissues , which become shrunken, 
hard, and of a dull waxy appearance No pain is experienced in 
the freezing process, so that onlookers are more likely to recognise 
the condition than the individual himself The extremities of the 
body, where the circulation is a little sluggish, and exposed parts, 
such as the nose and ears, are chiefly liable to be attacked 
Gradually the part shrivels up, turns black, and is either absorbed 
or separated by a process of ulceration with or without suppuration 
A marked feature of gangrene from frost-bite is the more extensive 
implication of the superficial tissues on account of their greater 
exposure 

(b) Fiom the subsequent inflammation in parts which, though frozen, 
are not immediately killed The thawing of these structures is 
accompanied by severe pain, and the prolonged anaemia so depresses 
the vitality of the vessel walls that the re-admission of the circulation 
is likely to be followed by an acute inflammation, which terminates 
m necrosis from compression of the vessels by the rapidly-formed 
exudation If it escapes actual death, the part remains red, con- 
gested, and painful for some time, and superficial ulcers may even 
develop , eventually, however, it recovers 

Treatment — The frozen parts must be thawed very gradually, 
and the blood admitted into the tissues slowly, if inflammatory 
gangrene is to be avoided They should be gently rubbed with 
snow or cold water, and warmed by being held in the hands of the 
manipulator, whilst the patient should be placed m a cool room, the 
temperature of which is slowly raised As reaction comes on, a 
small amount of warm drink may be cautiously given Excessive 
pain or congestive oedema may be limited by elevation of the part 
If actual gangrene occurs, the dead tissue must be rendered and 
kept aseptic, and the case carefully watched until a definite line of 
separation has formed 

2 Burns andjScalds — These may be considered as a special variety 
of wounck-not necessarily ending in gangrene, brought about by the 
action of heat , Jrurns, either by the close proximity to, or direct 
contact with, flame or heated solid bodies , scalds, by the action of 
boiling water, superheated steam, or other hot fluids or gases, the 
difference in the effects being comparable to the distinction between 
roasting and boiling Naturally, fluids such as oil, which boil at a 
higher temperature than water, produce increasingly severe results 

Six d ifferent degrees of burn were described by Dupuytren, and 
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his classification may still be retained with advantage The fist 
degree consists merely in a gcorch or superficial congestion of The 
skin, without destruction of tissue, the part may, however, remain 
red, painful, and prone to ulceration for a time Should the scorch 
be often repeated, as by people constantly warming their legs before 
the fire, the skin becomes chronically pigmented and indurated 
( erythema ab tgne ) In the second dcgiec the_cuticle is raised -fromdhe 
cutis, and. a~ bleb or blister^Testilts When this bursts, and the 
cuticle is removed, the cutis vera, red and painful, is exposed below 
In the thud degree the cuticle is destroyed, as is also part of the cutis 
vera, but the tips of 'the interpapillary piocesses, including the 
exquisitely sensitive nerve terminals, are laid bare and left intact, 
consequently this is, a .most -painfuL form of burn TluTTleeper 
structures of The skin — \ iz , the sweat and sebaceous glands, and 
the hair follicles — remain untouched, so that, although the surface 
during the healing process becomes covered with granulations, the 
integument is very rapidly replaced, since there are so many 
epithelial elements from which it can grow The cuticle is able 
to form not from the edge only, as must occur wherever the whole 
of the cutaneous envelope is destroyed, but also from innumerable 
foci scattered over the wound surface The resulting scar, though 
often white and visible, undergoes no contraction , it is supple and 
elastic from containing all the elements of the true skin In the 
foui th degree thejwhole thickness of the integument is destroyed,-as 
well as part of the subcutaneous tissues In the fifth the muscles 
are also encroached upon, whilst in the sixth the whole hmbjs 
charred and disorganized In the last three forms healing can only 
occur by removal of sloughs and the formation of a cicatrix, which 
by its contraction may lead to deformity 

{ The Local History of a burn may be described m three stages, 
corresponding to the three stages through which an ulcer or a 
lacerated wound passes (i) The stage of des truction ot .burning, 
the various degrees of which have been just allucled to, (2) the 
stage of inflammation and sloughing, whereby the dead tissue is 
removed, and the wound converted into a healthy granulating sore , 
(3) the stage of repair, which follows the course described elsewhere 
(Chapter IX ) There are no special characteristics of these processes 
which call for particular note, except that they are usually of a 
septic nature, unless the burn is a small one The skin is usually 
dirty (from a surgical standpoint) at the time of the accident , it 
may be infected from the clothes which are being worn, and 
immediate attention may be impossible Moreover, the extent of 
the lesion and the terrible pam associated with it often render 
complete sterilization impracticable 

The General or Constitutional Conditions which correspond to 
these three stages require a little fuller notice 

1 In the early stages ,shock is usually present, an d_its -intensity 
depends as much on the-extenTof -the burn as on its depth, so that 
total charring of a limb may cause less depression of the system than 
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an extepsi-ve -superficial -scorch, especially if the' latter involves the 
abdomen It frequently passes into a condition of collapse, due in 
measure to the absorption of to\ic products from the~burnt tissues 
2 Subsequently a period of inflammatory -fever, usually of septic 
origin, follows, and may last four To fourteen days The viscera 
become congested, particularly the gastro-intestinal canal, liver, 
lungs, and brain, and various complications may result therefrom 
One of the most interesting sequel®, though at the present day it is 
admittedly uncommon, is Ulcera tion of th e Duodenum Its presence^ 
is suggested by pain in the epigastrium after food, perhaps some 
vomiting, which may be blood-stained, and possibly the passage of a 
motion containing altered blood Occasionally the first sign of such 
mischief is the sudden collapse of the patient, followed by death, 
with or without peritonitis, owing to perforation or excessive haemor- j 
rhage (Chapter XXXIV ) The bleeding generally arises from erosion 
of the superior pancreatico duodenal artery The ulcers are of the 
usual duodenal type, and ocpumcloseffo the^orifice of the bile-duct 
They probably result from the elimination by the liver of some 
irritating substance derived from septic or other changes in the 
burnt tissues which is capable of inducing thrombosis, or of pro 
ducing ulceration in the structures m close contiguity to the 
entrance of the bile-duct In one case under observation, a post- 
mortem examination revealed a patch of well-marked ecchymosis 
in the duodenal mucosa exactly opposite the orifice of the bile duct 
Obviously it was the early stage of this condition, and would have 
gone on to ulceration had the patient lived 

3 When healthy repair is occurring locally, and the parts are kept 
aseptic, no abnormal constitutional condition should be present, 
although there may be a certain amount of asthenia or anasmia 
Where, however, the wounds are septic and sup{ 5 iu-ating'freely , this 
tendency will be much more marked, and the patient may even 
develop hectic fever and amyloid changes in the viscera, and finally 
die of exhaustion 

Causes of Death from Burns — If an individual is burnt to death, 
the fatal event is usually occasioned by asphyxia- from'-the^Smoke 
a nd n oxious fumes of the fire , shock and syncope from fright may 
perHTp3 , "bB 3 mdjrrvantSl"especially if the heart is weak or diseased 
Within the first few days death results from sh ock o x-collapse from 
toxaemia , in the second stage, from sepsis, internal complications, 
ulceration of the duodenum, etc , m the third stage, from exhaustion 
or mtercurrent maladies The prognosis m children is always more 
unfavourable than m adults 

Treatment — In superficial scorches without vesication, all that is 
needed is to protect the affected parts, eg, by dusting them over 
with boric acid powder mixed-vvith starch, or by painting them with 
collodion Blisters should be washed antiseptically and then punc- 
tured, so as to allow the contained serum to escape, and then the 
area should be dusted with boric acid powder, and covered with 
aseptic wool Carron-oil (i e , a mixture of equal parts-of -linseed- 

8 
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oil. and lime water) is often used, applied on lmt , it is, however, not 
an antiseptic, although by adding a spiaU proportion of eucalyptus 
_oil_(i to io) this can be corrected Picric acid may be 'used when 
the cutis vera has not been entirely destroyed , the vesicles are 
punctured, and then a piece of lmt, soaked in a solution of picric 
acid (20 grains to 1 ounce of sterilized water), is applied to the burnt 
surface, and over this, in turn, a pad of salicylic or sterilized wool is 
bandaged Thus a dry dressing is produced, which may be left m 
situ for some days, when it is re-applied The results are sometimes 
most satisfactory 

Where the burn includes deeper structures, the clothes must be 
removed with as little dragging as possible, being cut away if 
necessary , the damaged tissues are then bathed with some anti- 
septic, such as sublimate lotion (1 m 2,000), and covered up as 
rapidly as possible with lmt soaked in eucalyptus - oil or weak 
carbolized oil (1 m 40) In some cases, where the skm and surface 
are exceedingly dirty, it is well to anaesthetize the patient, cut away 
parts'which must obviously slough, and thoroughly purify the wound, 
which is covered with protective and dressed with cyanide gauze or 
some such material 

If the patient is in a state of shock, he should be put to bed and 
covered with warm blankets or rugs whilst perhaps a little warm 
stimulating fluid is administered , in bad cases an intravenous 
injection of hot saline solution is advisable, and it may often be 
repeated with advantage In^the case of children with very ex- 
tensive burns, it is sometimes "useful "to put them into a hot bath, to 
which some eucalyptus-oil, if obtainable, has been added , the clothes 
are then removed or cut away, and the patient allowed to remain for 
some time, or until the shock has subsided, m the warm water, 
which should be replenished, if necessary The wounds are then 
dressed, and the little patient removed to bed It may be desirable 
to repeat the immersion at every dressing 

When a limb has been hopelessly charred or burnt to the bone, 
it is useless to retain it, and early amputation through the nearest 
healthy tissues should be undertaken 

During the stage of inflammation and sloughing the only re 
quisite is to keep the parts as free from sepsis as possible, assisting 
the natural processes of repair by warm moist applications, and 
snipping away sloughs as they loosen Subsequently the wounds 
are treated on general principles The granulations often become 
prominent, and stimulating applications, such as touching them with 
lunar caustic, may be necessary In large wounds, healing should 
be assisted by skin-grafting, according to Thiersch’s method , unless 
some such proceeding is instituted, the wound is likely to become 
chronic, and healing may be delayed perhaps indefinitely 
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Erysipelas is a contagious infective disease due to the de\ elopment 
of the Stuptococcus eiysipctatis (Fehleisen) m the smaller lymphatics 
of the skin and occasionally of mucous membranes, with a decided 
tendency to spread and to recovery without loss of tissue, the con- 
stitutional symptoms being due to the absorption of toxins developed 
locally Occasionally the subcutaneous connective tissue is also 
involved, constituting the variety known as ccllnlo-cni ancons oystpdns 

There has been considerable discussion as to whether there is any 
difference between the erysipelas microbe and the ordinary Strepto- 
coccus pyogenes found in spreading suppuration The microscopical 
characters are indistinguishable, and the growth m various reagents 
is very similar Inoculation experiments, moreover, certainly seem 
to indicate that they are closely allied species, and the majority of 
bacteriologists consider them to be identical, the differing effects 
depending merely on the methods of inoculation and the virulence of 
the particular organism It is well known that strains of the Sticpto- 
coccus pyogenes from different sources vary enormously in virulence, 
and, further, that a culture which is practically non pathogenic can 
have its virulence exalted by repeated passage through animals to 
such a degree that an exceedingly minute dose — perhaps a single 
coccus — proves fatal 

The Causes of erysipelas may be briefly stated as follows (1 ) The 
existence of an abrasion or wound in most cases, and particularly of 
an unprotected septic wound Thus, it is not uncommon to find it 
associated with neglected scalp wounds or with those communi 
eating with the mouth (n ) A weak, depressed state of the 
constitution, as from alcoholism, vicious living, diabetes, albuminuria, 
etc Some people, moreover, seem naturally predisposed to the 
disease, particularly plethoric and gouty individuals, and one attack 

* It is becoming very doubtful whether erysipelas is to be looked on as a 
specific infection Careful bacteriological examination is indicating that other 
pyogenic organisms than the Streptococcus may be responsible for its appearance, 
and it is possible that hereafter we may have to relegate it to the chapter dealing 
with non-specific infections 
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renders the subject more liable to recurrence after a short period of 
immunity (in ) Bad hygienic surroundings are a most important 
additional factor m its production, especially overcrowding m hospitals 
and bad ventilation But these are all merely predisposing con- 
ditions , the only exciting and absolute cause is (iv ) infection with 
the particular micro organism In the so-called rdiopailuc form 
infection occurs through some slight abrasion, or even through sound 
skm or mucous membrane When once an entrance has been 
effected, the cocci develop in the superficial lymph channels, pro 
ducmg a transient local inflammation and a concurrent pyrexia from 
absorption of toxins 

The Symptoms of the disease are usually ushered m by a slight 
chill, scarcely amounting to a rigor, and by a period of headache 
and malaise for about twenty-four hours with some degree of pyrexia 
These symptoms are followed by the development of a bright, rosy- 
red rash, spreading either from the margin of the wound, or showing 
itself m apparently unbroken skin in the so-called idiopathic variety 
If there is a wound, it usually presents a yellowish, unhealthy-looking 
surface, with very little evidence of repair If the erysipelatous virus 
is unnnxed with other organisms, the healing process may continue 
until the rash appears on, about the fourth or fifth day, when the young 
cicatrix will break open again, exposing a dry and sluggish surface 
with a thickened margin , it may occur, however, at an earlier date 
The task is generally of a characteristic vmd red colour, disappearing 
on pressure, and accompanied by a sensation of stiffness or burning, 
scarcely amounting to pain, except Avhen dense structures, such as 
the' scalp, are involved, and then the pain may be very severe 
Swelling is not very marked, except m lax areolar tissues, such as 
in the scrotum or eyelids , the oedema may then attain considerable 
proportions The rash continues to advance more or less rapidly, 
with a continuous slightly raised margin, and as it spreads to new 
regions it fades away from those already involved, leaving a slight 
brownish stain and a fine branny desquamation In some cases it does 
not spread evenly, but appears to leap over an interval, and then the 
intervening lymphatics are found to be thickened Vesicles and 
bullae form superficially, containing serum, which speedily becomes 
turbid, but suppuration is uncommon, except m lax oedematous 
tissue, such as the eyelids Occasionally, from the severity of the 
inflammation or the low state of vitality of the tissues, the skm may 
become gangrenous and slough, especially about the umbilicus and 
genitals of young children Neighbouring lymphatic glands are 
always enlarged and painful, and this may even be noted at a period 
when the rash has not appeared Penphlebitis may also be caused, 
leading to pysemic complications Fever is present as long as the 
rash persists, and merely shows slight diurnal variations It is not 
uncommon for the temperature to rise to 104° F , but anything above 
that is of grave significance At first the fever is of a sthenic type, 
the pulse full, and the delirium noisy and actrve, but later on the 
pulse becomes quick and weak, accompanied by low, muttering 
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delirium and great prostration of the vital powers Delirium is 
usually a well-marked feature m erysipelas of the scalp, but this is 
due to the general rather than to any local condition, unless meningitis 
supervenes The duration of the attack is most variable, lasting, as 
a rule, from one to three weeks, but relapses are not uncommon 

The so-called Idiopathic Erysipelas mainly affects the head, and 
occurs m predisposed individuals, often recurring about the same 
time of the year , pam and delirium are prominent symptoms, and 
the subcutaneous tissues of the face become so swollen that the 
features are almost unrecognisable Large blebs form, and abscesses 
are not uncommon about the eyelids 

Cellulo-cutaneous Erysipelas is due to an infection of the skin and 
subcutaneous tissues with the specific virus, and results m suppura 
tion and sloughing both of the skm and subjacent cellular tissue 
The signs are those of a diffuse spreading inflammation, e g , heat 
pain, redness, and swelling of a brawny type at first, but which 
softens after a while and becomes boggy, the skm giving way, and 
allowing exit to the pus and sloughs The general symptoms are 
correspondingly severe, and pyaemia may supervene As distinguish- 
ing features from ordinary erysipelas, it is stated that the margin of 
the redness is less defined, and that the lymphatic glands are less 
enlarged , the whole nature of this affection is still more or less sub 
pidice 

Erysipelas of the Fauces causes a diffuse inflammation of the 
mucous membrane of the fauces, often spreading to the glottis and 
larnyx, and arising either by extension from without, or m association 
with some external manifestation of the disease elsewhere The 
fauces and soft palate become of a dusky scarlet colour, and are 
much swollen The voice is either husky or absolutely disappears, 
whilst severe spasmodic dyspnoea may arise from the oedema extend- 
ing to the glottis The parts are very prone to ulcerate or slough, 
and the glands at the angle of the jaw are enlarged Fever is usually, 
though not invariably, present, and great depression of the vital 
powers 

Erysipelas of the Scrotum, or, as it is sometimes termed, acute 
inflammatory oedema, is characterized by the part becoming greatly 
distended by serum, but without any marked redness Suppuration 
and sloughing are not unlikely to follow It thus somewhat 
simulates the appearance produced by extravasation of urine, but is 
distinguished from it by the facts that micturition is usually not 
interfered with, and that the swelling is not limited m the same way 
as m the latter affection 

Diagnosis — There is not much difficulty m recognising a case of 
erysipelas if the distinguishing features of the rash are remembered, 
viz , its method of extension by a broad, sharply-defined, slightly 
raised and infiltrated red margin A septic wound with pent-up dis- 
charge closely simulates erysipelas , but the redness has not such an 
accurately defined margin and does not spread beyond the im- 
mediate neighbourhood of the wound , cutaneous vesicles are not 
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usual m ordinary sepsis, though common m erysipelas, whilst 
lymphatic enlargement is not constant A patch of cellulitis will 
also be distinguished by the same features Diffuse erythema nodosum 
is recognised by the slight degree of the febrile disturbance, and the 
presence of outlying patches of redness, which, moreover, are not so 
clearly limited There is always considerable pain m this affection, 
which often involves both legs, and usually occurs m young women 
of a rheumatic temperament The so-called erythema solare follows 
exposure to the sun’s rays, especially when reflected from water, of 
parts of the body which are, as a rule, protected , though usually of 
slight importance, it may sometimes give rise to so much pain, 
oedema, and constitutional disturbance as to simulate erysipelas It 
is readily distinguished by the facts that it is limited to the parts 
exposed and has no tendency to spread In acute eczema uihrum the 
presence of a honey like exudation is quite characteristic 

Pathological Anatomy —If a person dies of erysipelas, one merely 
finds the general signs common to all septic cases detailed elsewhere 
(p 78) The rash will have faded, but on microscopic section of the 
skin colonies of cocci arranged in chains will be found invading the 
lymphatics just beyond the spreading margin, whilst in the parts 
which the inflammation has recently attacked there will be a con- 
siderable excess of leucocytes, presumably connected with the 
destruction and removal of the cocci The lymph glands will also 
be found enlarged and congested 

Prognosis — Erysipelas is not peculiarly dangerous in itself (Osier 
gives the death-rate as 7 per cent in hospital patients), but may 
become so from the complications which attend it The most im- 
portant of these are inflammatory conditions of the brain, lungs, and 
other viscera, especially of the kidneys Pyaemia and general septic 
intoxication are also observed Erysipelas is usually attended with 
danger to life in old people, drunkards, and infants, whose vital 
powers become rapidly exhausted As a local complication, 
erysipelas is not always unfavourable, since chronic and sluggish 
wounds will sometimes manifest marvellous reparative power after 
an attack Chronic lupoid and syphilitic ulcers may rapidly 
cicatrize, and even malignant sores, especially sarcomata, have been 
known to be cured 

Treatment — Close attention to the rules of antiseptic surgery 
should banish erysipelas entirely from ordinary surgical work, but if 
the surgeon has to treat a case, or if the disease is prevalent, it is 
wise to be cautious and put off all operations that can safely be post- 
poned Single cases must be isolated, and kept out of surgical 
wards If, unfortunately, a case cannot be completely isolated, the 
bed should be placed as far away from others as possible, and 
especially from those with open wounds which from their position 
(eg, the mouth) cannot be properly protected fiom sepsis It is 
usual to surround the bed with sheets kept moist with carbolic 
lotion, and the floor around should be sprinkled with the same 
Special nurses and dressers must be told off to attend to the case 
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Local Treatment — When one considers the bacterial origin of the 
affection, it is evident that, except in the mildest cases, the old- 
fashioned plan of merely protecting the part from the air, as by 
painting it with collodion, or covering it with a thick layer of starch 
or flour, mixed perhaps with boric acid, was very inefficient, whilst 
it is equally obvious that the local application of cold is absolutely 
harmful, as tending still further to depress the vitality of the part 
Where tension and pam are severe, fomentations containing opium 
or belladonna (e g , 1 ounce of laudanum to 1 pint of lotio plumbi) 
may be applied, or the parts should be scarified and antiseptic com- 
presses applied, eg, gauze soaked in carbolic acid (1 m 40) or m 
sublimate solution (1 m 1,000) Perhaps the best local applications 
are ichthyol or thiol, the latter being an artificial sulphur compound 
much resembling ichthyol, but without the objectionable smell A 
20 to 40 per cent aqueous solution is painted over the affected area, 
possibly after scarification, as well as over the neighbouring healthy 
skin, several times a day until the fever disappears , such treatment 
is stated to be usually successful in checking the disease m two or 
three days, whilst the stickiness of the preparation hinders the 
diffusion of the virus 

Pressure may be of some value m limiting the spread of the 
mischief, probably by compressing the lymphatics A wide band of 
adhesive plaster wound around a limb beyond the margin of the 
rash is often effectual, and it may be possible m this way to check 
its advance from the scalp to the face or neck 

Anything that tends to produce a local accumulation of leucocytes 
in the skm beyond the spreading edge should be beneficial m checking 
its advance, and therefore good may be derived by painting around 
the rash with strong solutions of nitrate of silver or with lin lodi, 
granting that it is done sufficiently far off to be on healthy skm 
The most efficient plan based on this idea is Kraske’s, m which the 
skin is scarified all round at a distance of an inch or two from the 
spreading margin, the knife going just deeply enough to draw blood , 
antiseptic compresses are then applied 

Antxstuptococcic scunn should be employed as early as possible, and 
probably aots by destroying the bacteria by a process of bacteriolysis 
Ten or fifteen c c of this serum are given subcutaneously as a dose, 
and repeated once or twice a day In favourable cases the pain 
rapidly diminishes, the rash ceases to spread, the temperature falls, 
and in twenty-four to forty-eight hours the disease may be at an 
end , but this result is not always obtained, possibly owing to some 
defect m the preparation of the serum, or to the fact that the animal 
from which the serum was derived was not immunized to a strepto- 
coccus of the same nature as that present m the erysipelatous lesion 
To remedy this, a polyvalent serum has been introduced, which is 
prepared by injecting the animal with cultures of streptococci from 
many sources 

Constitutional Treatment must be of a tonic and supporting 
character Good food, easy of assimilation, stimulants and quinine, 
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should be freely administered, whilst the tincture of the perchloride 
of iron m Tdrachm doses, repeated three or four times a day, is still 
looked on by many as a specific 

In cellulo- -cut ancons ciysipelas early and free incisions must be made 
to relieve tension, and, if possible, anticipate suppuration The 
tissues, when incised, look gelatinous from the oedema present, and 
much fluid of a sero-purulent type will escape If this is not under- 
taken, considerable portions of skm and subcutaneous tissue may 
slough Antiseptic poultices should be employed after the incisions 
have been made, until granulations have developed 

In ciysipelas of the fauces the parts must be painted or freely sprayed 
over several times a day with antiseptic lotions, such as liquor 
argenti mtratis (io grains to i ounce), hq hydrarg perchlor (i m 
2,000), or hq sodse chlorinatas (1 part to 15 parts of water), whilst 
tracheotomy may be needed if the glottis is involved Diffusible 
stimulants and plenty of nourishment are urgently necessary to 
combat the depressing effects of this disease 

Tetanus 

Tetanus is a local infective disease, due to the Bacillus tetam, and 
the characteristic symptoms are of a toxsemic nature 

Predisposing Causes — 1 Climatic Influences — It is most commonly 
seen in the tropics, where it may be almost epidemic, probably 
owing to the heat favouring the development and virulence of the 
organisms m the soil , hot seasons assist its activity, and particularly 
when hot days are followed by cold nights 

2 Personal Proclivity — It was formerly considered that negroes 
and stable attendants were specially liable to this disease, owing to 
some peculiar idiosyncrasy , but such an idea cannot now be main- 
tained The causative organism is a facultative saprophyte — 1 e , is 
capable of continuing its development apart from the body — and is 
almost constantly found in garden soil, dust, or dirt of any kind 
Those, therefore, who are likely to be much brought m contact with 
the ground, c g , negroes and agricultural labourers, owe their liability 
to the disease to their more constant exposure to infection Horses 
are peculiarly susceptible to tetanus, and the bacilli are usually 
present m their faeces , hence stablemen and others brought into 
contact with horses are attacked with comparative frequency 

3 Bad Hygiene is a most important predisposing condition 
Every hygienic error favours its appearance, but especially the 
overcrowding of sick and wounded people into a limited space, and 
especially if full antisepsis is impossible 

Exciting Causes — 1 The existence of a wound It may follow a 
lesion which causes no breach of surface, such as a blow with the 
fist, or a bruise, but m the great majority of cases there is a definite 
solution of continuity of the skin Any region of the body may be 
thus affected, and it is rare for tetanus to occur in any but septic 
wounds , where asepsis has been fully maintained the development 
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of tetanus is almost unknown Punctured or lacerated wounds of 
the sole of the foot, perhaps due to a dirty or rusty nail, are favour- 
able conditions for the development of tetanus, whilst gunshot 
wounds due to blank cartridges are often followed by it The 
explanation m the later case seems to be that fhe injury is largely 
due to the wad, which is made of coarse horse-hair felt, and is there- 
fore likely to contain spores of the bacillus 

2 Infection with the B tetam The first clue to the infective 
nature of this disease was obtained from the observation that, if 
portions of soil or garden mould were placed under the skin of 
animals, they died in a short time with tetanic symptoms, and m 
the pus and walls of the resulting abscess characteristic bacilli were 
observed Experimenting m the same way, it has been found that 
the bacilli or their spores are very widely disseminated, and, indeed, 
are present m almost every sample of garden or field soil , they have 
been found in the grime on a working man’s hand and on dirty 
surgical instruments Great difficulty was experienced in isolating 



Fig 16 — Bacilli of Tetanus from Artificial Culture, showing the 
Spores located at the Ends of the Rods (' Drumstick ' Bacilli) 

and getting pure cultures of the bacillus, but at last Nicolaier and 
Kitasato succeeded, by heating the pus from an infected wound to a 
temperature of 8o° C for an hour, thereby destroying all the 
pyogenic and septic microbes It occurs m the form of delicate 
straight rods, which when developing m the body sometimes grow 
into long threads It is a strict anaerobe, ceasing to grow if the 
smallest trace of oxygen is present, and is usually cultivated m an 
atmosphere of hydrogen or nitrogen The tetanus bacillus differs 
from most organisms which resemble it m that it does not produce 
gas on cultivation It forms characteristic spores which are nearly 
spherical m shape and situated at the extreme end of the bacillus, 
giving it the appearance of a drumstick (Fig 16) It stains by 
Gram’s method and possesses numerous flagella The bacilli them- 
selves are not powerful parasites, and when separated completely 
from their toxins often fail to cause infection when injected into 
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susceptible animals , should, however, a rrmute trace of toxin be 
present, it so depresses the vitality of the surrounding tissues that 
the bacilli continue to grow and produce more toxin Hence we 
find that tetanus rarely occurs m man as the result of clean wounds 
which heal rapidly, but is much, more likely to occur as the result 
of injuries accompanied by bruising and laceration, or m septic 
wounds where the vitality of the tissues is depressed by the toxins 
of the septic organisms , m the latter case, too, the septic bacteria 
absorb any oxygen present, and give rise to the necessary condition 
of anaerobiosis 

In pathology tetanus forms the best example of a local infection 
with general toxaemia The bacilli remain localized in the neigh- 
bourhood of the wound, and do not enter the blood or reach distant 
parts of the body to this rule only three or four exceptions have 
been recorded In this region they produce their toxins, which act 
on the cells of the central nervous system in a manner very similar 
to strychnine There is, however, a very unusual feature m the 
mode of passage of the toxin from the local lesion to the brain and 
cord, in that it appears to travel in the nerves themselves, and not 
m the blood, as m the other infections One or two of the pioofs 
that have been advanced m support of this theory may be quoted 
Tetanus may be caused by the injection of a very small dose of 
toxin directly into a nerve, whereas the animal I’nay resist the 
injection of four or five times this amount into a muscle , and if the 
nerve is cut between the site of inoculation and the central nervous 
system, the spasms may be delayed or even prevented altogether 
This may explain the beneficial effects which sometimes followed 
the now abandoned operation of nerve stretching or section m 
tetanus Further, the toxin can be demonstrated m the nerves 
themselves, since they give rise to tetanus when introduced into a 
susceptible animal, and it is even possible to form some idea as to 
the amount contained m different nerves Thus the toxin has a 
special affinity for the motor nerves, and large amounts have been 
found in the nerve to the masseter muscle, an interesting fact in 
view of the frequent occurrence of trismus 

The post-mortem anatomical changes are not characteristic The 
muscles are often pale, or show evidences of rupture or extravasa- 
tion of blood The peripheral nerves extending from the wound 
may be red and congested for some distance this may not be due 
to the action of the toxin (which appears to produce no demonstrable 
lesions of the nerves themselves), but to septic inflammation The 
nerve-centres frequently present areas of softening and perivascular 
cellular exudation, with some hyperasmia 'Minute changes may 
also be demonstrated in the nerve-cells 

Clinical History — Acute Tetanus usually manifests itself m this 
country two or three weeks after infection (but sometimes abroad 
as early as a few hours or days) by a difficulty m opening the 
mouth, associated with a cramp-like pam m the muscles of mastica- 
tion and of the neck This soon becomes so marked that it may 
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be difficult even to insert a paper-knife between the teeth ( trismus , 
or lock-jaw), causing great difficulty m the administration of food , 
to it is added a fixed and rigid condition of the muscles of the back 
of the neck and of the face, the latter producing a curious grin-like 
appearance (visits sardonicus), whilst dysphagia is sometimes caused by 
spasm of the pharyngeal muscles A considerable degree of fever 
is often manifested, but m some cases an apyrexial course is main- 
tained until nearly the end The spasms soon extend to the trunk 
and extremities, accompanied by cramp-like pains, and when fully 
established they may be excessively painful and -violent, and the 
remissions between them but partial Fortunately the disease 
usually involves the respiratory muscles late in the attack The 
spasms can be excited by any form of stimulus, such as the 
slamming of a door, a draught of cold air, or some voluntary 
movement, and are always of a tonic ( 1 e , continuous) character The 
body is contorted m various directions, and respiration may be much 
impeded by the fixation of the thorax Occasionally the body is 
arched backwards [opisthotonos) by the contraction of the muscles of 
the back, the recti abdominis being firm and tense — ‘ as hard as 
boards ’, sometimes it is doubled forwards ( empvostliotonos ), and m 
rare cases laterally [plewosthotonos) The muscles may contract so 
violently as to be ruptured, whilst teeth have been broken and the 
tongue has been almost bitten off The intellectual faculties usually 
remain clear to the end, which is generally due to exhaustion from 
a repetition of the convulsions, or more rarely to asphyxia induced 
by a prolonged fixation of the respiratory muscles Before death 
the temperature sometimes runs up to 108°, or even, m one case, to 
112 0 F , and it often continues to rise for a degree or two after 
death , such hyperpyrexia is mainly due to the continuous muscular 
contractions The surface of the body is bathed m sweat, and the 
urine occasionally albuminous Death may occur 111 twenty-four 
hours from the onset of the disease, or not for four or five days 
Chrome Tetanus usually begins later after infection, is less severe 
in its symptoms, and more likely to be recovered from The course 
is usually afebrile, and the spasmodic contractions may be limited to 
the wounded part of the body whence the infection has arisen, or 
may be general Sometimes the patient lies in bed with his jaw 
partially fixed, and the muscles of his neck, back, and abdomen 
rigidly contracted, but with none of the characteristic convulsions 
A special variety known as cephalo -tetanus, or T paralyticus 
(German, hopf -tetanus), follows injuries within the area of distribu- 
tion of the cranial nerves, and especially those about the supra- 
orbital margin, it is characterized by the association of trismus 
with facial paralysis, although spasms both tonic and clonic, occur 
in other parts of the body Spasm of the muscles of deglutition 
and attacks of maniacal frenzy are sometimes present, and hence 
the name T hydiophohicus which has been applied to it The 
paralysis is supposed to be due to an ascending neuritis of the facial 
nerve, which becomes compressed in the aqueductus Fallopn The 
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condition is uncommon, and the prognosis not quite so grave as m 
the acute cases 

The Diagnosis of tetanus is rarely difficult In the early stages it 
must be distinguished from simple trismus arising from dental irrita- 
tion, or from inflammatory ankylosis of the temporo-maullary joint 
This may be readily accomplished by noting that rigidity of the 
neck muscles is also prese’nt in tetanus In the later stages 
strychnine-poisoning leads to a very similar group of symptoms, but 
is recognised from it by the contractions being more sudden and 
violent, the relaxation of the muscles between the spasms complete 
so that the mouth can readily be opened, whilst the hands are 
involved m the contractions, a rare sign in tetanus, and the muscles 
of mastication often escape 

No difficulty should be experienced m distinguishing tetanus from 
hydi ophohia , owing to the very different nature of the convulsions in 
the latter case — t e , clonic and not tonic , moreover, they affect the 
muscles of respiration and deglutition, whilst the history of the case, 
the early hallucinations, and the absence of tonic muscular contrac- 
tions, are also characteristic features 

Laboratory methods are usually unnecessary for the diagnosis of 
the disease when developed, but in case of doubt the best method is 
to collect some of the discharge from the deeper portions of the 
wound, dilute it with broth, and divide it into two parts one of 
these is to be injected into a mouse or guinea-pig, whilst the other 
portion is mixed with i c c of tetanus antitoxin and then injected 
If the former animal develops tetanic symptoms, whilst the latter 
escapes, the diagnosis is assured 

The Prognosis is unfavourable m any case, but the so-called 
idiopathic variety is less fatal than the traumatic The longer the 
case lasts, and the lower the temperature, the more likely is the 
patient to recover, whilst an acute onset, hyperpyrexia, sleepless 
ness, delifium, and strabismus are bad signs The length of the 
incubation period is also a most important factor, since it has been 
shown that if it is under ten days, only 4 per cent recover , whilst 
if it lasts for eleven to fifteen days, 27 per cent of cures may be ex- 
pected, and if the outbreak is delayed for fifteen to twenty days, 
45 per cent of the patients live 

Treatment — Careful antisepsis applied to wounds is the surest 
means of pi eventing its occurrence, and the worse the sanitary con- 
ditions m which patients are found, and the more ragged the wound, 
the stricter should be the measures employed , m places where 
tetanus is known to be rife, it would be a wise precaution to 
administer antitetamc serum as an immunizing agent in cases of 
wounds or abrasions that might possibly be infected, especially if 
suspicious bacilli are found on microscopic examination of a scraping 
from the deeper parts of the wound 

After the disease has appeared, the originating sore, if accessible, 
should be freely excised and the wound cauterized, or the limb may 
be amputated , but even then the tetanic convulsions may remain 
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for a time, or even prove fatal, from the amount of toxin already in 
the system 

In addition to these local measures, the specific antitetanic serum 
(prepared from the blood serum of an immunized animal) should 
be injected The serum is purely antitoxic and has no effect upon 
the development of the bacilli, for the destruction of which local 
phagocytosis or other immunizing action has to be relied on Any 
toxm circulating in the blood is readily destroyed or neutralized , but 
inasmuch as the toxm rapidly unites with the protoplasm of the 
nerve-centres, and then cannot be influenced by the antitoxin, the 
results of its use are often disappointing, since the amount of toxm 
already capable of causing spasmodic phenomena may be considerable, 
and has to work off its activity before a cure can be effected The 
treatment should always commence with a large dose, and smaller 
amounts should then be administered once or twice a day, varying 
with the severity of the symptoms , 20 to 30 c c may be given as 
the initial injection, followed by doses of 10 to 15 c c twice a day 
This is introduced into the subcutaneous tissues of the abdomen and 
back, or in somewhat smaller doses into the veins, and causes but 
little inconvenience During the last few years intracerebral injections 
have been frequently utilized, in the hope that thereby the toxin 
absorbed m the nerve-centres may be acted upon, and that unaffected 
nerve centres (especially the organic centres in the medulla) may be 
protected The injection is made through the dura mater into the 
posterior portion of the second frontal convolution on each side , 
2 5 c c of the dried serum dissolved m 5 c c of sterilized water are 
injected very slowly, and this may be repeated several times, if an 
interval of a few days is allowed to elapse between each injection 
The point selected is placed midway between the external angular 
process of the frontal bone and the centre point of the line between 
the root of the nose and the external occipital protuberance A small 
trephine may be applied here, or simply a hole drilled through the 
skull sufficient to allow of the introduction of a syringe, which is 
pushed about two inches deep into the brain Of course, the strictest 
asepsis is essential Probably it will be found wise to restrict this 
plan to the treatment of the worst cases, and it must be augmented 
by subcutaneous injections and other subsidiary measures Another 
plan of treatment, suggested by Baccelh, consists in the hypodermic 
injection of carbolic acid , 10 or 15 minims of a 2 per cent solution 
are injected two or three times a day, and although its action cannot 
be explained, yet it seems efficacious if statistics can be relied on 
The percentage mortality of the cases treated in this way hitherto 
reported is certainly less than that accompanying the serum treatment 
The patient should be kept absolutely quiet m a darkened room, 
and free from all sources of irritation Food should be nutritious, 
fluid, and unstimulating , it has been suggested to feed the patient 
twice a day by a stomach-pump under chloroform “When the 
trismus is \ery marked, he may be fed by a soft rubber catheter 
passed into the pharnyx through the nose, unless there is a sufficient 
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gap between the teeth to admit of its entrance Opium, chloral 
hydrate, bromide of potash, physostigma, and curare, have been 
vaunted as beneficial drugs, but probably cases which have recovered 
after their exhibition would have done so without Chloroform 
should be administered to control the spasms 

(, Hydrophobia 

Hydrophobia is an acute general infective disease, transmitted from animals to 
men especially from rabid dogs, wolves, etc It consists in an affection of the 
central nervous system, and one of its most marked features is the long and 
variable incubation period It never originates idiopathically either in animals 
or man and although the actual virus has not yet been isolated, there can be no 
doubt that it is a micro organism Infection usually follows a bite but if the 
teeth pass first through a garment, the virus may be wiped off, and the indu idual 
may escape It has also been proved that if an infected animal merely licks an 
abraded surface the disease may be transmitted even when the animal has not at 
the time shown any of the more tj pical signs of rabies 

In the Dog, rabies manifests itself three to five weeks after infection, but the 
period varies considerably , the original wound usually heals perfectly, or there 
may be some inflammatory thickening about it Two chief varieties have been 
described — the raging or maniacal and the quiet or dumb, Rabies with fitnzy 
commences with a stage of depression, which is manifested by snappishness and 
irritability especially towards other animals, by restlessness, and by the dog 
moping in dark corners, with a depraved appetite, eating any kind of rubbish or 
dirt, and even its own excreta This period lasts for tw'O or three days, and is 
perhaps the most dangerous, since there is nothing very suggestive about the 
symptoms It is followed by a period of frenzy and maniacal fury, and this m 
turn is succeeded by a stage of paralysis, going on to death During the whole 
attack the mouth is filled with ropy saliva, which the animal vainly tries to 
scratch away , the bark loses its ring and becomes hoarse, and as the disease 
progresses the lower jaw becomes paralyzed finally, after partial or general 
convulsions, the animal dies five or six days from the onset In the melancholic o> 
dumb f o) m the animal succumbs more rapidly, passing through the same stages as 
the above, with the exception of the maniacal period The disease lasts then 
but two or three days 

In Man the incubation period is most variable lasting from days to months or 
years, but as a rule it does not exceed six weeks During this interval the wound 
heals although the scar may remain tender and neuralgic The disease is 
ushered m b} a vague sense of terror, with illusions of the senses and disturbance 
of the mind, lasting for about twenty four hours Restlessness sleeplessness, 
loss of appetite, and a repugnance to fluids follow with perhaps some slight 
febrile disturbance The more characteristic symptoms are inaugurated by a 
convulsive stiffness of the tongue, neck and especially of the muscles of deglutition 
and respiration, which becomes more marked if any attempt is made to swallow 
These convulsions are clonic in character and thus differ from those of tetanus , 
they become more and more generalized being brought on after a time by 
almost any afferent impulse however slight — such as a blast of cold air, a flash 
of light, a sudden noise especially such as is caused by the movements of fluids 
swallowing is quite impracticable The mouth is usually filled with ropy mucus, 
which is very difficult to remove The respirations become catchy and a 
hiccoughing noise may be produced by the spasm of the diaphragm, which is 
sometimes thought to resemble the barking of a dog Finally, the convulsions 
may entirely cease, and the patient dies retaining his consciousness to the end 
the fatal issue being due to the destructive changes taking place in the medulla 
or to exhaustion it may, however, occur earlier, from spasm of the glottis The 
disease lasts about a week but may be more rapid, killing even m two days 

The Post-mortem Changes are mainly negative Evidences of acute infiam 
mation of the lower part of the medulla, including the centres for the 9th 10th, 
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and nth nerves, are observed on microscopic examination, the vessels being 
thrombosed and the connective tissue infiltrated with leucocytes The nerve 
fibres and ganglion cells may also be found degenerated The salivary glands 
are always somewhat enlarged 

Preventive Measures should be adopted immediately in all cases of bites from 
dogs which are either rabid or may possibly become so The circulation in the 
limb should be arrested by a string or bandage, bleeding encouraged, and some 
powerful caustic eg , pure carbolic acid, applied as soon as possible A free 
excision of the part is, however, preferable 

Pasteur’s Preventive Treatment — A few years back M Pasteur discovered the 
fact that the injection of an attenuated virus in increasing doses, and in gradually 
increasing strength, protects an animal or individual from the disease, and 
mnabilc dictu 1 will even catch up the poison already inoculated, and save the 
patient from its subsequent development, if too long a start has not been given 
The method employed is as follows A virus of constant and maximum intensity 
is first obtained by passing the poison from a dog through a series of rabbits 
until the disease appears with regularity on the seventh day, all parts of the cord 
being then equally virulent The material inoculated is obtained by mashing up 
a portion of the spinal cord or medulla of the diseased dog in sterilized broth, 
and injecting it with a hypodermic syringe beneath the arachnoid after trephining 
All that is now needed is to take a series of these virulent cords and dry them by 
hanging in a glass bell jar with some caustic potash at the bottom for variable 
periods the virus being thus weakened in its intensity, until at the end of fourteen 
days it is completely destroyed Individuals are inoculated with portions of such 
cords, pounded up in sterilized broth, beginning with the weakest, and gradually 
increasing the strength of the injection, until a preparation of a cord which has 
merely hung one day is used This method of treatment was introduced in 1885, 
and the results hitherto obtained have been such as to indicate that we have here 
a most potent preventive agent against hydrophobia, granted that the disease has 
not been allowed too long a start When the disease has attacked an individual, 
only palliative treatment can be adopted Every source of irritation and 
disturbance must be removed, and the patient kept absolutely quiet With 
a view to diminish the spasms, chloral may be administered internally, or 
chloroform inhaled, or cocaine sprayed on the fauces All the nourishment that 
the patient can possibly take should be administered, with the addition of 
stimulants 


Anthrax 

This disease results from infection with the Bacillus antlnacis which produces 
in sheep and cattle the so called ' splenic fever ’ In man if the microbe is 
inoculated through the skin, it produces a form of carbuncle known as a 
•malignant pustule,’ although occasionally a more diffuse condition termed 
‘ anthrax oedema ’ arises from local infection , whilst if the virus is absorbed by 
the lungs or intestinal canal, it originates a general inflammatory disorder, known 
as woolsorters disease,’ or an tliracaemia 

The B antlnacis (Fig 17) is one of the largest of the pathogenic organisms, 
measuring 5 to 20 ji in length, and 1 to 1 50 /t in breadth’ It is found in the blood 
of diseased animals in the form of rods or threads composed of a variable number 
of individual elements (from two to ten) It is aerobic, immobile, grows best at 
about blood-heat and liquefies gelatine Well marked spores are formed within 
the bacillus when cultivated artificially and m the presence of oxygen , but spore 
formation has not been observed in the living tissues The bacilli are readily 
killed by boiling for a few seconds whilst the decomposition of the carcass in 
which they are present causes their death in about a week The spores, however, 
are very resistant for whilst a 1 per cent solution of carbolic acid kills the 
bacilli in two minutes the spores remain alive after a week s immersion More- 
over, alcohol and even a 5 per cent solution of carbolic acid have no effect on 
them If a mouse is inoculated, say, at the root of the tail with a needle the 
point of which has been dipped in the blood of an animal which died of splenic 
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fever, it succumbs in less than twenty-four hours, and bacilli are found in nearly 
every organ of the body 

Some animals are immune against the attacks of anthrax, especially the dog 
and rat , and one of Pasteur's most useful discoveries was that of artificially 
providing immunity for cattle and sheep by inoculating them with an attenuated 
virus, obtained by exposing a cultivation for some time to a high temperature 

Symptoms — Infection with this organism usually occurs amongst graziers who 
tend the living animal or butchers who deal with the carcass it is also met with 
amongst workers in hides or wool 

Malignant Pustule commences as an angry red pimple at the site of inoculation, 
which rapidly spreads, with much infiltration of the base, whilst the centre 
becomes covered with vesicles, the serum Within which contains the typical 
bacilli This stage is associated with no pain, but only with great itching and 
irritation As the pustule extends, the central part becomes gray and finally 
black, constituting an eschar or slough, whilst around it upon an area of deep 
brawny congestion and oedema is a narrow ring of \ esicles The process gradually 
becomes more marked locally, whilst the lymphatic glands and vessels are also 



Fig 17 — Bacillus Anthracis, from 
Splenic Pulp of Infected 
Animal x 1,200 (Crooksiiank’s 
1 Textbook of Bacteriology ’) 



Fig 18 — Bacillus Anthracis in 
the Substance of the Kidney, 

TO SHOW HOW THE TISSUES 

become Infiltrated bi it 
x 600 (Crookshank’s ' Text- 
book or Bacteriology ’) 


enlarged and involved in the disease Generally, there is a certain amount of fever 
and malaise, which does not become pronounced until about the fourth or fifth 
day The temperature then rises to 102° or 103° F , the pulse becomes rapid and 
irregular, and gastric irritability, \omiting, and flatulence, more marked Should 
the disease progress unchecked, the respirations become shallow and embarrassed, 
whilst signs of grave constitutional mischief, such as delirium or coma manifest 
themselves and the unfortunate individual rapidly succumbs, generally in less 
than a week from the onset but sometimes in thirty to forty hours More 
commonly the case runs a more favourable course, limiting itself to the local 
manifestations which gradually clear up the slough separating and the oedema 
disappearing Of course, should there be more than one focus of mischief, the 
prognosis is much worse 

Anthiax aedema runs a rapidly fatal course it is usually seen about the face 
and eyelids, the skin becoming red and brawny as in erysipelas, and after a time 
covered with vesicles, whilst finally gangrenous patches appear The lymphatic 
trunks and glands are also involved 

Woolsorters Disease (or anthracasmial is the term applied to the general 
condition resulting from the development of these bacilli in the body without any 
external lesion The virus gams access to the system either by swallowing or 
inhaling the dried spores If they enter the respiratory tract, the patient 
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complains of fever and malaise for a few days, followed by the development of a 
sero-fibrinous pleuro pneumonia, the exudation containing large numbers of 
bacilli This runs a rapid course, with high fever, great dyspnoea, impairment 
of the circulation, and finally collapse in a great majority of the cases If the 
bacilli enter the stomach, they are usually destroyed by the acid chyme , but 
should any of them or then spores reach the intestine, the alkaline contents form 
a suitable breeding ground, and the walls of the gut are soon attacked and the 
disease becomes general Colic, cramps, vomiting, and blood stained diarrhoea 
are the most marked features in such a case The intestinal type appears to be 
not quite so virulent and fatal as the pulmonary, but is decidedly worse than the 
cutaneous 

Treatment — In the cutaneous affection, excision of the necrotic patch and of 
all the infiltrated tissues around, and the application of the actual cautery or 
of pure carbolic acid, are usually recommended, though some who have had 
experience of the affection think such treatment of little value Large doses of 
quinine may be given, but for the general disease merely symptomatic treatment 
can be adopted De emeti 1 ' tasjbeen much recommended, both 

as a local application ’after internally in woolsorfers’ disease 


Gonorrhoea. 

Gonorrhoea is an infective process due to the action of a specific 
micro-organism, the Gonococcus or Diplococciis gonoi rhcecs (Plate I , 
Fig 6), and characterized (in its commonest form) by a discharge of pus 
from the urethra The organism is a diplococcus, and each coccus of 
the pair is usually kidney- or bean-shaped, and the two he with their 
concave borders facing one another Single cocci and tetrads some- 
times occur It is not easily cultivated, and hsemoglobm is necessary 
for its growth , the simplest method of preparing a suitable culture 
medium is to spread some sterile blood on the surface of ordinary 
agar The colonies are small and translucent, appearing like droplets 
of dew Such cultures set up gonorrhoea when injected into the 
human urethra, thus proving the causal relation of the organism to 
the disease, as all of Koch’s postulates are fulfilled The lower 
animals are all immune The gonococcus does not stain by Gram’s 
method , this fact is of great importance m diagnosis, since most of 
the diplococci with which it might be confounded retain the stain It 
occurs in large quantities in the pus from a gonorrhoeal lesion, and m 
most cases it is found within the polynuclear leucocytes This is very 
characteristic, as also the fact that whilst most of the cells are usually 
quite free from organisms, yet those that are invaded by cocci 
contain them in abundance (see Plate I , Fig 6, m which the outlines 
of the cells are not visible, but in which the diplococci can be seen 
clustered round the polymorphous nuclei) The pus also contains 
desquamated epithelial cells, in or on which many cocci may often 
be seen 

The bacteriological diagnosis of gonorrhoea does not usually 
involve cultural methods, but can be made by an examination of 
stained pus films The best way is to stain by Gram’s method, and 
to counterstam by dilute carbol-fuchsm In this way the gonococci 
wall be coloured red, whilst most of the other cocci with which they 
could be confounded are deep violet The intracellular distribution 
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of the cocci and the freedom of most of the pus-cells, whilst others are 
packed full of organisms, are points of great diagnostic value Some 
times, however, most of the gonococci are extracellular 

In the male the primary lesion is in the anterior portion of the 
urethra, the cells of the epithelium of which are invaded by the cocci, 
and an acute catarrhal inflammation follows, which quickly runs on 
to suppuration From this region the inflammation often spreads 
backward in the continuity of the mucous membrane, deeper portions 
of the urethra becoming affected This tendency to local extension 
is very characteristic of gonorrhoea 

These local lesions usually constitute the whole of the disease, but 
in some cases the gonococci enter the blood-stream and affect distant 
organs The joints are most frequently affected, but occasionally 
the gonococci attack the cardiac valves and give rise to ulcerative 
endocarditis (with or without pyaemic abscesses), which leads to a 
fatal termination A general pymmia or septicaemia may also arise 
in the course of an attack of gonorrhoea from the entrance of 
other pyogenic cocci (existing as a secondary infection) from the 
lesion in the urethral mucosa 

The Symptoms of Acute Gonorrhoea usually commence within a few 
days of the infection, varying from two to eight Most commonly 
the discharge appears about the third or fourth day, being preceded 
by itching of the meatus and a scalding pain on passing urine The 
lips of the meatus are congested and swollen, and the discharge, 
which is at first thm and mucoid, soon becomes thick, abundant, and 
yellow m colour This stage lasts for a variable time, and is some- 
times associated with a good deal of dragging pain in the back and 
loins, together with some constitutional disturbance and fever The 
bowels are usually constipated, and the appetite impaired Occasion- 
ally the swelling and congestion of the mucous membrane are so 
great as to lead to retention of urine or hsemorrhage from the urethra 
The first attack is always more serious than subsequent ones, 
although it is more amenable to proper treatment Gouty and 
rheumatic people are especially difficult to treat, and often suffer 
from relapses after the discharge has apparently ceased, and it is said 
that fair people suffer more than those who are dark 

If suitable treatment is adopted, the discharge entirely ceases at 
the end of two or three -weeks , but if neglected, or sometimes in 
spite of treatment, the inflammation spreads backwards, giving rise 
to what is sometimes termed a Posterior Urethritis, since it involves 
that portion of the canal which lies behind the deep constrictor It 
usually becomes evident about the end of the second week, and is 
characterized by frequent and painful micturition, a sense of pam and 
heaviness m the perineum, possibly a little blood in the urine, and a 
general feeling of depression This extension backwards is always 
serious, since it is likely to be followed by complications involving 
the prostate, testis, or seminal vesicles, whilst it is an extremely 
common cause of Chronic Gonorrhoea or Gleet A more or less 
abundant discharge continues for some time without any other 
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troublesome symptom than occasional scalding on passing urine 
The discharge is often thin and muco-purulent, but sometimes, if due 
to chronic prostatitis, it may be so clear and transparent that it 
resembles uncooked white of egg Gleet is sometimes due to an 
ulcerated or granular condition of the mucous membrane, the dis- 
charge then being yellow, whilst in others it arises from chronic 
prostatitis, a condition not uncommonly associated with chronic 
enlargement of the vesiculse seminales The latter condition may 
be recognised on rectal examination, whilst, when the prostate is 
involved, floccuh of mucus m the shape of worm-like threads may 
be detected in the urine A patch of granular urethritis should be 
suspected when one portion of the urethra is especially tender on the 
passage of a sound, but its presence can only be recognised with 
certainty by the urethroscope 

Every purulent discharge is not necessarily gonorrhoeal, since a 
simple urethritis may follow connection with a woman who is simply 
suffering from leucorrhoea, or has scarcely recovered from her 
menstrual period, but with no suspicion of a venereal taint In 
these cases infection may be due to ordinary pyogenic cocci, or 
possibly to the B colt communis, which is known to be not an un- 
frequent cause of vulvo-vagmitis A diagnosis of simple urethritis 
may be suggested by the history, but only a microscopical examina- 
tion of the pus, and a demonstration of the absence of gonococci, 
can establish it with certainty It must be remembered, however, 
that gonococci are capable of remaining in a latent or passive state 
for a very long time m the folds or crypts of a mucous membrane, 
and hence a person who has once suffered from it may be capable of 
transmitting the disease, although no obvious evidence of its 
existence is present Moreover, a highly acid condition of the 
urine m a gouty patient, especially if loaded with uric acid crystals, 
may light up into activity a urethritis which has been quiescent for 
some time 

In the Treatment of the early stages of acute gonorrhoea it is 
essential to keep the urine free from acidity by the use of alkalies, 
to maintain a free action of the bowels, and to allay the irritability of 
the parts by sedatives, such as tincture of henbane The diet 
should be light and unstimulatmg, and all alcoholic drinks pro- 
hibited, as also strong tea and coffee, whilst the patient should be 
recommended to take plenty of bland fluids, such as barley-water, 
or milk and soda-water The scrotum should be supported in a 
suspender, and the patient advised against taking severe or pro- 
longed exercise No local treatment is necessary, although the use 
of hot hip baths may relieve the pain and irritation , indeed, at this 
period injections are harmful The same treatment must be adopted 
as long as the discharge is copious, and the scalding continues As 
soon as these symptoms moderate, oleo-balsams m the shape of oil 
of sandal-wood (10 minims, in capsules, three to six times a day), 
copaiba (10 minims, in capsules or mixture, thrice daily), or cubebs 
(\ to 1 drachm doses, wrapped m wafer-paper), may be advan- 
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tageously employed Both cubebs and copaiba, especially the 
latter, are capable of producing a bright red erythematous rash 
which causes much irritation, and may be extensively diffused over 
the body 

The value of injections m the treatment of the disease has been 
much discussed, and is a point on which difference of opinion exists 
On the whole, we are inclined to think that many of the less severe 
cases of acute gonorrhoea can be successfully treated without them, 
and that they should not generally be employed when marked local 
irritation or scalding is present , but when the discharge persists, 
or the urethra has become thickened by previous attacks, and 
especially in gleet, their use is imperative To employ them with 
advantage, the following plan should be adopted — The urethra is 
first washed out, so as to remove any discharge from it , for this 
purpose the normal act of micturition answers admirably, so that 
the injection should be used immediately after passing water The 
rounded nozzle of a small glass syringe, containing about half an 
ounce, is inserted into the meatus, the lips of which are compressed 
over it The fluid is thrown into the urethra, and held there for 
about twenty seconds by compressing the orifice with the finger and 
thumb, as the syringe is withdrawn , then, on relaxing the pressure, 
the fluid escapes Other forms of syringe, on the principle of the 
mdiarubber bottle, etc , are recommended, but the glass is un- 
questionably the cleanest Of the many injections employed, 
one of the best consists of a mixture of tincture of catechu 
(io minims to i ounce of water) and sulphate of zinc (2 grains 
to 1 ounce) , but solutions of permanganate of zinc (£ gram to 
1 ounce), or nitrate of silver gram to 1 ounce), or protargol (1 per 
cent ) are also very effective The great secret consists m using 
the injection four or five times a day at first, and afterwards night 
and morning, even after all visible signs of the discharge have 
ceased The fluid should always be warmed prior to use, and care 
taken not to use too strong a solution 

One is bound to admit, however, that many genito-unnary 
surgeons hold views very different to these, and, indeed, maintain 
that gonorrhoea can be aborted, or, at any rate, rapidly brought 
under control at any stage by large injections of a weak solution of 
permanganate of potash, introduced with sufficient force to distend 
the urethra m all its parts and enter the bladder , all the crypts and 
lacunse are thus reached by the antiseptic 

The Treatment of Gleet is always a matter of difficulty The 
general habits of the patient must be attended to, as m the acute 
stage, whilst the bowels must be opened, and absolute sexual 
continence enjoined to prevent the spread of the infection Large 
doses of the liq fern perchlor , combined with a sufficient amount of 
Epsom salts to prevent constipation, may be given Local treatment 
is generally necessary m the shape of injections as already described, 
and the passage of a cold solid metal bougie every three or four 
days has sometimes an excellent effect Methodical dilatation of the 
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urethra is also advised, with the object of compressing all the crypts 
and lacunas, and removing pent-up secretion If granular urethritis 
is present, the topical application of nitrate of silver may be under- 
taken through a urethroscope, but requires the greatest care, for fear 
of the subsequent formation of a stricture , chronic prostatitis and 
vesiculitis are dealt with by counter-irritation applied to the perineum* 
or possibly by sedatives, such as belladonna, administered in the 
form of suppositories 

Complications of Gonorrhoea —These may be conveniently arranged 
under the following headings 

I Complications due to Direct Extension — In the male, the follow- 
ing may be described 

Balanitis is of frequent occurrence in patients with long foreskins 
It is ordinarily due to pyogenic organisms, and not to gonococci As 
a secondary result, inflammation of the lymphatics of the penis and 
inguinal bubo may follow 

Lacunar Abscess arises from infection of one or more of the lacunae 
with the gonococcus or accompanying pyogenic organisms A tense 
painful swelling forms along the floor of the urethra, which may 
project into the passage and discharge either into the urethra, or 
externally, or both , in the latter case a penile fistula will result 
The abscess should be opened as early as possible from without, 
so as to prevent the latter occurrence, which is often very difficult 
to treat If a fistula forms within a quarter of an inch or so of the 
meatus — a common situation — it seldom heals of itself, but may 
in some cases be closed by an application of the electric cautery 
or a weak solution of nitrate of silver If, however, it remains 
intractable, the fistula should be laid open into the meatus 
When it occurs m the body of the penis, a plastic operation 
is usually required , it consists m paring the edges and dissecting 
up the skm on either side so as to bring it together m the median 
line 

Chordee results from inflammatory infiltration of the corpus 
spongiosum or one of the corpora cavernosa, so that when the 
penis becomes erect, it is bent downwards or to one side, owing to 
incomplete distension of the infiltrated tissue This condition is 
exceedingly painful, and most marked at night when the patient 
becomes warm m bed It is best dealt with by applying cold to 
the part, and by administering bromide of potassium or opium at 
bedtime 

Inflammation of Cowper’s Glands may m some cases give rise to 
deep suppuration m the perineum, with symptoms very similar to 
those of acute prostatitis It is dealt with m the same way as the 
latter complaint 

Acute and Chrome Prostatitis (Chapter XXXIX ) 

Acute and Chronic Vesiculitis (Chapter XLI ) 

Epididymitis arises by extension along the vas, and will be fully 
described m Chapter XLI It rarely commences before the third 
week, and often not until the fifth or sixth, being perhaps caused by 



H4 


A MANUAL OF SURGERY 


the injudicious use of injections, or by a blow or squeeze, especially 
if the scrotum is lax and pendulous 
Acute Cystitis (Chapter XXXIX ) 

In the female, the primary lesion is usually either in the urethra or 
in the cervical endometrium, or in both In the former case the 
inflammation may spread to the bladder and cause cystitis, whilst 
in the latter extension may take place to the endometrium of the 
body of the uterus, the Fallopian tubes (salpingitis), ovaries, and 
peritoneum In the latter case the inflammation is usually localized, 
producing adhesions round the fimbriated extremities of the tubes, 
which are an important cause of sterility , a general peritonitis may 
result, but this is unusual 

Gonorrhoeal vaginitis is uncommon in the adult, and hardly exists 
as a primary lesion , it often happens that the pus and discharge 
from the cervix accumulate m the vagina and undergo septic 
decomposition In this case the vagina may be inflamed by the 
direct action of the bacterial products, but its mucous membrane 
is not attacked by the gonococci In children a true gonorrhoeal 
vulvo-vagimtis occurs 

II Complications arising from Direct Transmission of the Virus 
Gonorrhoeal Proctitis sometimes results in the female from infection 
by the discharge which escapes from the vulva, whilst in both sexes 
it may be due to unnatural practices It is characterized by 
tenesmus and a thick niuco purulent discharge, and is treated by 
injecting lotions of acetate of lead and opium, or of boric acid 

Gonorrhoeal Rhinitis has also been seen in a few cases It leads 


to an abundant discharge of pus, and should be treated by warm, 
soothing injections, followed after a time by dilute astringents 

Gonorrhoeal Conjunctivitis occurs either in adults, when it is uni- 
lateral to start with, or in infants, when it is bilateral, and due to 
infection during transit through the maternal passages ( ophthalmia 
neonatorum) It is a remarkable fact that, although gonorrhoea is so 
very prevalent, such a small proportion of the patients suffer from 
conjunctnal infection , it would appear, therefore, that not on y 
must there be direct contact with the gonorrhoeal poison, but in 
addition the mucous membrane must be m a receptive state 1° 
the adult variety it is ushered m by redness and irritability of t le 
eye, followed quickly by a discharge which is at first mucous, but 
soon becomes purulent The eyelids are red and swollen, the con 
junctiva is thickened and oedematous (chemosis), and the discharge 
liable to accumulate within the conjunctival sac If allowed to 
progress unchecked, the cornea may be injured by the inflammatory 
process, ulceratron or even necrosis ensuing, and possibly general 
panophthalmitis The first detail m the Treatment consists in pro 
tectmg the opposite eye by means of what is known as Fuller s 
shield a watch-glass is fixed in a piece of mackintosh over the eye, 
and kept in position by plaster The affected conjunctiva must be 
unremittingly attended to night and day, so as to prevent accumula 
tion of discharge , it is frequently irrigated with warm boric aci 
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lotion, and every four hours the membrane is carefully washed, dried, 
and swabbed over with a solution of nitrate of silver (5 grains to 
1 ounce) Between the applications lmt wrung out of iced boric 
acid lotion is kept over the eye This plan of treatment is continued 
until the suppuration ceases, and then the silver salt is omitted, and 
simple astringents, such as chloride or sulphate of zinc, substituted 
In infants the disease often runs a rapid and severe course, and is 
very likely to lead to ulceiation or sloughing of the cornea, a com- 
plication not uncommonly followed by escape of the lens and blind- 
ness Crede’s preventive treatment should always be adopted for 
new-born children, viz , washing out the conjunctival sac with a 
weak solution of nitrate of silver or corrosive sublimate soon after 
birth When suppuration occurs, the treatment to be adopted is 
practically identical with that detailed above, except that it is useless 
to attempt to limit the trouble to one eye 

III Complications resulting from General Absorption — Gononhceal 
Affections of Joints are not uncommon sequelse, arising usually m 
the subacute stage of the disease They occur either in the form of 
a synovitis with effusion, or as an arthritis, which may or may not 
suppurate, but generally ends in ankylosis When suppuration takes 
place, only gonococci may be found m the pus, or they may be 
associated with other pyogenic organisms, and then the prognosis is 
decidedly worse , occasionally pyogenic cocci are alone present 
Not unfrequently the pus or serum from a gonorrhoeal joint is found 
on examination to be free from germs, even on cultivation, the 
gonococci having died after causing the inflammation Such an 
occurrence is always suggestive, as sterile pus from an acute abscess 
is unlikely to be due to ordinary pyogenic bacteria For clinical 
features and treatment, see Chapter XXII 

Any muscular, tendinous, ligamentous, or aponeurotic tissues may 
become inflamed and painful during the course of an attack of 
gonorrhoea Special mention must be made of the involvement of 
the ligaments supporting the arch of the foot, since, if the cause is 
not recognised and the patient is still allowed to walk, the arch 
of the foot may be lost, and a permanent flat foot result 

Gonorrhoeal Sclerotitis, or inflammation of the deep subconjunctival 
fibrous tissue, is a rare affection, arising quite independently of 
gonorrhoeal conjunctivitis It is characterized by marked subcon- 
junctival redness, the globe of the eye becoming distinctly tender 
Local applications of atropine are required, and, if need be, leeches 
to the temples 

The pathology of the complications described m the last two 
paragraphs is uncertain They are probably due to the presence m 
the tissues of a small number of gonococci of enfeebled virulence, 
but it is also possible that they are caused by toxins absorbed from 
the local lesion 
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Soft Chancre 

A Soft Chancre is a local infective disorder, which is rarely seen 
elsewhere than on the genital organs, and is almost invariably the 
result of impure connection It is due to a specific bacillus, which 
was first described by Ducrey It is an extremely slender rod, which 
does not form spores or stain by Gram’s method It frequently 
occurs in short chains The organism has been cultivated, though 
with difficulty, and there appears to be no doubt as to its causal 
relation to the disease If artificially inoculated, it runs a typical 
course The spot becomes a distinctly red papule in twenty-four 
hours, whilst m two or three days a vesicle, surrounded by a zone of 
angry hypersemia, is seen The serum within the \esicle soon 
becomes turbid, and by the fourth or fifth day a fully developed 
pustule is present , as soon as the cuticle is lost, an ulcer forms with 
cleanly-cut edges, and a sharp, distinct outline The chancre 
gradually increases m size up to a certain limit, and then if kept 
clean heals in about three weeks Such sores may be met with on 
any part of the penis, but more especially on the prepuce and glans, 
or on the corona glandis, and are very painful and tender The 
secretion is highly infective, and if inoculated elsewhere on the patient 
produces a typical sore, showing that the condition is purely local, 
and that no constitutional immunity results from its presence The 
discharge from a true syphilitic chancre, if inoculated on the same 
patient, may produce a localized pustule, but no typical sore 
Frequently several sores are present at the same time, whilst the 
discharge from one chancre is \ ery likely to produce a similar affec- 
tion (‘ satellite ’ chancre) on any cutaneous or mucous surface brought 
into contact with it , e g , it may spread from prepuce to glans, or 
vice versa, or from one lip of the vulva to the other It is a curious 
but well -authenticated fact that soft chancres are rarely seen on any 
part of the body other than the genital organs 

Various Modifications of the typical chancre are seen, usually re 
suiting from neglect or carelessness on the part of the patient Thus, 
if a long foreskin is present, the discharge may be retained behind it, 
and an extensive ulcerating balanitis occur, which may even result 
in the glans sloughing through the upper part of the prepuce, which 
drops beneath it If the fraenum is involved, smart haemorrhage 
takes place from ulceration into a branch of the artery found in that 
structure When there is much inflammation, the base of the sore be- 
comes indurated and infiltrated, somewhat resembling the Hunterian 
chancre Not unfrequently syphilitic infection occurs at the same 
time as a soft chancre is contracted, or subsequently , the sore is 
then likely to run a longer course, does not heal, even if kept clean, 
and after a time the patient presents the characteristic signs of syphilis 

In all cases the neighbouring Lymphatic Glands become enlarged 
and tender, and the process is very liable to terminate m suppuration, 
constituting a bubo Two forms of this affection are described 
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(a) The simple or sympathetic bubo results from the absorption of 
ordinary pyogenic organisms from the abraded surface The pus in 
this case, if inoculated elsewhere, may produce a pustule, but not a 
true chancre The process is usually limited to the interior of the 
lymphatic glands ( b ) The virulent bubo is one due to the absorption 
into the lymph stream, not only of pyogenic organisms, but also of 
the specific virus, so that when suppuration ensues, the pus, if inocu- 
lated, always produces a typical soft sore In these cases the 
suppuration occurs not only within, but even more abundantly 
around the lymphatic glands ( periadenitis ), so that the skin becomes 
considerably undermined, and the wound produced by opening the 
abscess may take on the form of a huge soft chancre in the groin, m 
the centre of which may be seen the lymphatic gland only slightly 
enlarged 

The Treatment of soft chancre consists m keeping it clean, dusting 
its surface with iodoform, and covering it with lint dipped m lotio 
nigra or boric acid lotion, healing usually occurring in from ten to 
twenty days , where much balanitis exists it may be necessary to slit 
up the prepuce, but circumcision should not be undertaken until the 
sores have healed The surface of the chancre may be treated with 
caustics, such as pure carbolic or nitric acid, and may perhaps heal 
quicker for such applications , but they need not be employed as a 
routine treatment, since soft chancres, if kept clean, are usually 
devoid of serious consequences If the smell of iodoform is objected 
to, lodol or anstol may be substituted 

Buboes are treated m the early stages by keeping the patient ai 
rest and applying fomentations, when resolution sometimes occurs 
If suppuration ensues, the abscess should be incised vertically, so as 
to allow free exit to the pus, even when the patient is sitting, the 
cavity being subsequently dressed by stuffing it with gauze impreg- 
nated with iodoform Some surgeons recommend that enlarged 
glands of this nature should be freely removed by dissection, but 
such is not required as a general rule 

We now come to a group of diseases which ha\e been classified 
by Virchow under the term Infective Granulomata They are all 
characterized by the formation of growths more or less resembling 
granulation tissue, which either persist or undergo various degenera 
tive changes They are all infective in nature, and most of them 
chronic m their progress, although acute manifestations are occa- 
sionally met with Five conditions are included under this heading, 
viz Syphilis, Tuberculosis, Glanders, Leprosy, and Actinomycosis 


Syphilis 

Syphilis is an infectne disease resulting from inoculation with 
some specific viius, the nature of which has not yet been identified 
with certainty Lustgarten demonstrated an organism in the initial 
lesion which was supposed to be the bacillus of syphilis, but it was 
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probably nothing more than that frequently present in smegma 
The recent researches of Metchmkoff, Neisser, and others, who 
have found that the anthropoid apes, unlike all other animals, are 
susceptible to the disease, offer hopes that the infective agent may 
be discovered in the near future These observers have already 
shown that the specific organism is not (as was formerly thought 
probable) of ultra-microscopic size, since it is unable to pass through 
a Berkefeld filter It has also been shown that the virus is not 
present m the clear serum from the blood of syphilitic patients, and 
that this fluid was devoid of immunizing properties, since apes that 
had been treated with large quantities could be subsequently mocu 
lated with the disease 

Syphilis is characterized by the appearance of a primary sore, 
usually known as a hard chancre, which is followed m the course 
of a few weeks by evidences of general infection, referred mainly to 
the skin and mucous membranes, comprising the secondary stage 
After a variable time, known as the intermediate period, during 
which symptoms may be absent, tertiary manifestations may show 
themselves m any and every part of the body 

Mode of Infection — Acquired syphilis is almost always due to 
infection of the genital organs arising from impure connection 
Occasionally cases are met with in which the disease is transmitted 
by other means (syphihs msontuim), and then the primary lesion is 
often located on some other part of the body (extragenital chancres) , 
thus, the lip may be infected as a result of drinking out of the same 
glass or smoking the same pipe as a syphilitic patient, or even by 
kissing The disease is not always equally infectious , m the 
primary stage the discharge derived from the chancre will alone 
convey the contagion , m the secondary period the virus is found in 
the blood of the individual, and hence all pathological exudations, as 
also the blood itself, may transmit the disease Pure secretions, 
e g , milk or urine, are free from infection, although if mixed with a 
serous exudation from abraded surfaces, as so frequently occurs in 
the case of the saliva, they at once become infective The semen is 
probably an exception to the above rule, since, although the maternal 
passages may entirely escape, the ovum becomes diseased It is 
usually held that in the tertiary stage the patient is no longer capable 
of transmitting the affection 

The syphilitic -urus is exceedingly resistant to the action of anti- 
septics, and hence the risk of infection is very great, even though 
prompt measures are taken to destroy it Thus, many cases are on 
record m which an abraded surface was brought into contact with a 
syphilitic poison, and, although cauterized with fuming nitric acid 
within a few hours, the disease ran its ordinary course In one 
case, however, under our observation, m which a student’s finger 
was accidentally pricked with a bent broad needle, which a moment 
before had been inserted into the anterior chamber of a syphilitic 
patient suffering from a secondary suppurative intis, nitric acid was 
applied within a quarter of an hour, and although a suspicious 
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indurated spot formed si\ weeks later at the site of injury, no other 
evidences of syphilis ha\ e been observed, m spite of the fact that the 
individual had not previously suffered from the disease, and took no 
mercury 7 

One attack of syphilis usually confers immunity on the patient 
from further outbreaks of the disease, e\ en if exposed to infection 
This protection is not always permanent since well-authenticated 
cases ha\e been obsened of second attacks of syphilis, in which the 
primary lesion was on each occasion followed by distinct signs of 
general infection 

Course of the Case — The stage of Incubation lasts for a \ anable 
period, extending from tw o to six w eeks , as a rule e\ idences of 
induration of the sore can be detected about the third w eek It is 
probable that long ere this the virus has entered the circulation, and 
hence removal or destruction of the local lesion has not the slightest 
influence upon the progress of the case, unless it can be undertaken 
immediately after infection During this period the local sore may 
heal completely, if it is purely syphilitic, and nothing further is noticed 
until the typical induration manifests itself Not unfrequently, 
how r ever, pyogenic infection occurs or a soft chancre is also present , 
m the latter case the lesion does not heal satisfactorily , and the base 
of the ulcer becomes indurated after a time 

I The Primary Stage of syphilis is characterized by the de\ elop- 
ment of a typical primary sore, associated with enlargement of the 
neighbouring lymphatic glands It is usually situated on the base 
of the prepuce, close to the corona glandis, or on the ffcenum , m the 
female the inner aspects of the labia majora or nymphae are the most 
common sites 

The primary sore does not rat anably present the same appearance, 
although it is alw ays characterized by a certain amount of infiltration 
and induration Should the superficial abrasion ha\e healed, a 
localized growth of almost cartilaginous hardness forms in the 
cicatrix, closely adherent to and invading the cutis , but if a soft 
sore has first developed, the surface remains ulcerated more or less 
deeply though the base becomes indurated The following are the 
chief forms m w'hich the chancre manifests itself (a) The desquamating 
papule is a slightly elevated spot, which is extremely irritable of a 
dusky colour, and free from ulceration It is usually small, but 
hard, and its surface covered with epithelial scales If exposed to 
friction or to the irritation of retained discharges, ulceration is t ery 
likely to take place, and an ordinary Hunterian chancre will then 
form Unless this occurs, it may run its course unobserved, and 
thus a patient becomes syphilitic without being able to trace the 
time or source of infection ( b ) The indurated, bard, or Huntci ian 
chano e is that most commonly seen , it results from the irritation of 
a papule, or is developed m association with a soft sore It consists 
of a distinctly localized infiltration and induration of the submucous 
or subcutaneous tissues, giving rise to a lump which feels like a 
pellet of cartilage , or the induration may be more extensn ely 
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diffused through the surrounding structures In some cases there 
may be but little elevation of the growth, and the surface is free 
from ulceration, constituting the variety known as the ‘parchment m 
duration ’ of Ricord, and not unfrequently seen on the glans penis 
Where, however, the prepuce or body of the penis is involved, 
greater induration takes place, owing to the laxity of the connective 
tissue When affecting the base of the prepuce, the induration usually 
spreads transversely, producing a collar-like mass, which on re 
traction of the part rolls back en bloc in a very characteristic manner 
Examined microscopically, the new formation consists merely of a 
mass of round and spindle cells packed closely together, with a 
certain amount of intercellular fibrous tissue , giant cells are some 
times seen The blood-supply of the part is scanty, a fact which 
explains the readiness with which ulceration occurs Several 
chancres may be seen on the same individual if the infection occurs 
at one time, and it is possible that a patient could be infected at two 
different periods if only a short interval elapsed between the inocu- 
lations , but the disease is not generally auto inoculable, and when 
once a hard chancre has developed on the under surface of the 
prepuce, the glans does not become infected from contact Multiple 
chancres are always of small size, and the induration is less marked 
than usual 

A Urethial Chancre is usually situated just within the lips of the 
meatus, constituting a sore with an indurated base It may be felt 
as a hard nodule on grasping the urethra between the fingers, and 
gives rise to a thin serous discharge, often blood-stained The 
orifice itself is sometimes the site of a chancre, and the induration 
may completely encircle it This condition is very apt to be followed 
by a stricture 

Extragenital Chancres are most commonly observed on the lips, 
finger, and nipple They are usually characterized by a greater 
amount of infiltration and less distinct and definite induration than 
m the forms met with on the genital organs , hence the swelling is 
more prominent and vascular, and if ulceration occurs there is a 
greater amount of discharge, which forms a thick scab over the 
surface The neighbouring lymphatic glands are enlarged, and 
sometimes surrounded by infiltrated tissue This condition has 
often been mistaken for epithelioma, from which, however, it can be 
distinguished by the character of the sore, its rapid development, and 
the earlier enlargement of the glands The course of the case is 
generally more severe than when the primary lesion is m the usual 
situation, a fact possibly explained by the disease remaining un- 
recognised till secondary symptoms appear 

Digital chancres are usually seen in surgeons and accoucheurs, 
and start by the side of the nail An indolent sore appears, which 
becomes infiltrated and ulcerates, spreading under the matrix and 
along the semilunar fold There is a good deal of discharge and 
pain, and the terminal phalanx becomes swollen and bulbous The 
epicondyloid and axillary glands are enlarged as the case progresses, 
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and the condition has more than once been mistaken for malignant 
disease 

Phagedena is a form of spreading ulceration, rarely met with at the present 
time, except in connection with venereal disease and seldom apart from syphilis 
It always attacks unhealthy and debilitated individuals, especially men with 
phimosis The discharge, often abundant and sometimes offensive, is retained 
under the long foreskin, which together with the end of the organ becomes red, 
swollen, and infiltrated On dividing or retracting the foreskin, the affected 
surface is found to be sloughy, and the ulceration, unless checked by treatment, 
rapidly spreads, and may destroy glans and prepuce, and even attack the body 
of the penis A similar condition is occasionally seen in connection with an 
’ ’ ' I then the integrity of the femoral vessels is threatened 
■ consists in division of the foreskin if that structure has not 

been already destroyed, followed by prolonged immersion of the patient m a hot 
hip-bath If the patient cannot be kept for twelve or twenty-lour hours in a 
warm bath, it will suffice to immerse him in warm water for two or three hours 
every day In the intervals the wound should be dusted with iodoform, and 
dressed with lint dipped in lotio nigra Under such circumstances, the surface 
of the sore quickly cleans, and becomes covered with healthy granulations The 
later treatment is conducted as for primary syphilis, although the depressed 
condition of the general health may necessitate the administration of tonics and 
even a visit to the seaside Should treatment by immersion in hot water be for 
any reason impracticable, the old-fashioned plan must be resorted to, viz , 
scraping the sore, and freely cauterizing the base with pure carbolic or fuming 
nitric acid Possibly, where there is much slough, this may advantageously 
precede immersion in a bath 

The Lymphatic Glands which receive lymph from the region in 
which the sore is situated become characteristically enlarged They 
move freely under the skm and feel hard, like bullets, pellets of 
cartilage, or almonds (hence the term ‘amygdaloid ’ which has often 
been applied to them) , they are usually quite painless, and there is 
no tendency for them to suppurate if the infection is purely syphilitic , 
but if the original sore is septic, or also inoculated with the virus of 
a soft chancre, an abscess often follows, one or more of the inguinal 
glands breaking down, and causing a painful, red, and brawny 
infiltration of the superjacent integument After a time the skin 
gives way, and is often found extensively undermined 

Occasionally the lymphatic vessels extending from the sore to the 
glands become the seat of a chronic lymphangitis, and may be felt 
as hard cords beneath the skm The dorsal lymphatic of the penis 
is frequently blocked m this way, and gives rise to solid or lymphatic 
oedema of the prepuce and glans Should the chancre suppurate, an 
abscess may form m the course of the lymphatics 

The Diagnosis of a syphilitic from a soft sore is not always easy 
Of course, where there is no ulceration, and the typical induration 
of the base can be felt, no doubt need arise But when the primary 
sore is septic, and an excavated ulcer is present, surrounded by 
infiltrated and hypergemic tissues, it is difficult to be certain as to 
the nature of the case The inguinal glands are enlarged m both 
varieties, and the fact that suppuration occurs proves nothing Even 
the existence of a ‘satellite’ chancre from auto-moculation only 
demonstrates the presence of a soft chancre , it does not prove the 
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absence of syphilis In such cases it is often necessary to wait for 
the development of secondary symptoms before a decided opinion 
can be given For Justus’s test for syphilis and its value, see p 45 
The Duration of the primary sore varies m different cases, and 
depends m great measure on whether treatment is commenced early 
or late If the case comes under observation during the first six 
weeks, and a mercurial course is at once started, the chancre heals, 
and the induration usually disappears in from six to eight weeks 
The glands in the groin, however, remain enlarged for some time 
The longer the case is left untreated, the more slowly does the 
hardness disappear If no mercury is given, the induration may 
last for twelve months or more, and then slowly passes off, although 
it may run a much shorter course From an uncomplicated syphilitic 
sore but little scar results, although a well-marked cicatrix may follow 
a soft or septic chancre 

Re-mduration of the cicatrix sometimes occurs from too early a 
cessation of the mercurial course, or from some localized irritation, 
or from a fresh exposure to infection It is occasionally due to a 
tertiary or gummatous development, and will then be free from 
lymphatic complications 

II Secondary Syphilis — In the secondary stage, the virus is 
diffused generally throughout the body by means of the blood, which 
is itself infective A certain amount of constitutional disturbance 
may exist, the patient feeling ‘ seedy ’ and out of sorts, whilst in 
some cases distinct febrile phenomena and headache have been 
noted Well-marked anaemia is often present, and on examination 
the red corpuscles are found to be deficient m number, and defective 
in the amount of haemoglobin contained within them The chief 
secondary manifestations consist in the appearance of various forms 
of rash on the skm and mucous membranes, associated with a 
general enlargement of the lymphatic glands, sore throat, mucous 
tubercles and condylomata, loss of hair, and other less common 
phenomena, and these usually show themselves m from seven to 
nine weeks from the time of inoculation, although they may be 
delayed to a much later date Their intensity also varies consider- 
ably, the phenomena being sometimes scarcely evident, and at others 
very marked They are also influenced greatly by the period at 
which the administration of mercury commences , the earlier the 
drug is given, the less obvious are the secondary phenomena 

The Cutaneous Eruptions of secondary syphilis are chiefly char- 
acterized by the fact that, although any form of rash may be 
simulated, no specially distinctive variety is originated Moreover, 
m the same individual the eruption is not always of the same 
character throughout, several distinct types developing in different 
parts of the body ( polymorphism ) The rash is usually more or less 
symmetrical, the colour in the early stages being a dusky red, 
resembling that of raw ham, whilst later on it becomes of a more 
coppery hue , occasionally, how ever, it may be a bright rosy red 
Syphilitic rashes do not completely fade on pressure, but leave a 
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brown stain, and give rise to but little irritation or itching , they 
always tend to progress from the simpler types, due to hypersemia, 
to the rnoie serious, m which infiltration and overgrowth are 
evident 

In the simplest form, merely a hypersemia is present, sometimes 
appearing as a dusky mottling of the skin ( loseolous syphilide), which 
quickly fades or may persist whilst other types are developing If 
distinct papillae become infiltrated and hypersemic, a papular 
syphilide is said to be present , such may become either vesicular 
or pustular, constituting the vcsicula ; or pustulai syphihdes, the 
latter change is uncommon, and only appears m bad cases or in 
debilitated patients Another form of eruption is the squamous 
syphilide, characterized by patches of hypersemia and infiltration, 
combined with superficial desquamation It is usually bilateral, 
and, unlike simple psoriasis, affects the flexor rather than the 
extensor surfaces In the later stages, distinct nodules or tubercles 
are pioduced m the skm, which may even run on to ulceration 
( tubeicular syphilide) 

As to the situation of the rash, the roseola is usually limited to the 
abdomen, whilst the other forms are often widely scattered over the 
tiunk and extremities, involving, however, the flexor more than the 
extensor surfaces of the limbs A somewhat characteristic phenom- 
enon is the appearance of a papular rash on the forehead, sometimes 
known as the corona Venei is 

The Mucous Membianes may be affected m much the same way 
as the skm The fauces become red and congested, the hypersemic 
area being abruptly limited, and semicircular m outline, symmetrical 
ulceration usually follows, starting near the anterior pillars of the 
fauces, and spreading to the tonsils and along the soft palate to the 
uvula These ulcers are shallow, have sharply-cut edges, and 
often present a characteristic grayish appearance, constituting what 
is known as a * snail-track ' ulcer The secondary sore throat 
rarely results m extensive loss of substance, and hence pharyngeal 
stenosis is not common at this period of the disease Smoking 
undoubtedly aggravates these conditions Concurrently with these 
manifestations m the fauces bare patches from loss of epithelium 
may be seen on the dorsum of the tongue, or several small super- 
ficial, but very painful, ulcers may develop on the inside of the 
cheeks or bps 

Mucous tubercles and condylomata are somewhat similar affec- 
tions, though more pronounced, arising m the secondary stage in 
connection with mucous membranes and those parts of the skm 
which are soft and moist Mucous Tubercles consist of slightly- 
raised patches of enlarged and infiltrated papillae, white in appear- 
ance from the superficial epithelium becoming sodden, and often 
progressing to actual ulceration Examined microscopically, the 
, papillae are found to be definitely enlarged, and the epithelium 
heaped up over them They are most commonly observed at the 
corners of the mouth, on the inner aspect of the cheeks, the side of 
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the tongue (often due there to the irritation of rough teeth), or the 
margin of the anus , in the last-named situation they are usually 
symmetrical, one side being infected from the other They are also 
not at all uncommon between the toes, and the ulcers caused 
thereby become exceedingly offensive from septic contamination 
Condylomata are similarly the result of overgrowth of the papillae, 
differing from mucous tubercles merely m the extent to which this 
has been carried They consist of definite wart-like masses, which 
may attain a great size, constituting a cauliflower-like growth 
They are most commonly seen about the anus or vulva, m the 
former situation being often mistaken by the patient for piles , they 
give rise to an abundant, highly infective discharge A similar 
condition is sometimes met with on the dorsum of the tongue, and 
is then known as 4 Hutchinson’s wart ’ 


The Lymphatic Glands are usually enlarged throughout the body 
during this period of the disease, being felt as round, hard swellings 
beneath the skin The extent of the glandular complication is 
possibly a measure of the degree of virulence of the affection The 
condition of the nuchal and epicondyloid glands should always be 
ascertained in suspicious cases, since, if no obvious local cause 
exists for their enlargement, syphilis is very probably present 
Syphilitic Alopecia — The hair becomes dull and lustreless, and 
either comes out in patches from the scalp, eyebrows, beard, etc , or 
there is a general * thinning ’ The follicles, however, are not 
destroyed, and after a time the hair will grow again as before 

Later secondary manifestations consist of flying pains m the 
bones (osteocopic), iritis, and various nervous lesions, whilst 
periosteal nodes may form on the tibiae and other bones, or a 
symmetrical chronic effusion develop within the synovial membrane 


of joints 

Syphilitic Intis is characterized by pain in the eye, generally 
referred to the supra orbital nerve, together with some interference 
with vision, and possibly a little lachrymation and photophobia 
On examination a bright-red circular zone immediately surrounds 
the cornea, resulting from hypersemia of the ciliary vessels The 
ins is lustreless, and its definition somewhat blurred Its colour is 
changed, a blue iris becoming greenish-yellow from the presence of 
lymph The pupil is diminished in size, and perhaps irregular , its 
movements are always considerably hampered, and sometimes 
entirely prevented, by the formation of adhesions either to the back of 
the cornea (anterior synechise) or to the lens capsule (posterior 
synechise) Occasionally small yellowish nodules are seen on its 
surface, consisting of plastic lymph 

The Duration of the secondary stage varies considerably, and is 
largely influenced by the character of the treatment and the period 
at which it is commenced The sooner the patient is brought 
judiciously under the influence of mercury, the less severe the 
secondary phenomena, whilst cases in which treatment has been 
delayed are likely to be more troublesome Hence the disease is 
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often of an aggravated type when following extragenital chancres, 
as also m women, by whom the primary lesion often passes 
unnoticed When treatment is commenced within four or five 
weeks of infection, the secondary stage may be slight, and all traces 
of its existence may pass off m two months or less , if mercury is 
not administered until the cutaneous eruption has appeared, this 
stage is likely to last longer The condition of the patient’s health 
is an important factor, as also the previous habits, particularly as to 
temperance, since syphilis always follows a more aggravated course 
in the weakly and the dissipated Even under the best circum- 
stances, the patient is liable to outbreaks of the affection within the 
first twelve months Relapses are by no means uncommon, being 



Fig 19 — Rupia of Tace (From Wax Model in Museum of Roial 
College of Surgeons ) 

usually due to intermissions m the treatment The rash which 
appears under these circumstances is often of a more characteristic 
type, the papules being grouped into rounded or corymbose figures 
III The Intermediate 01 late Secondaiy Stage comprises a group 
of symptoms which form a link between those already described 
and the tertiary phenomena , and, indeed, no distinct limits to this 
period can be defined, nor need it appear at all if the patient’s 
genera! health is good, and the treatment has been carried out 
regularly Some of the secondary manifestations, especially those 
of the bones and joints, may persist through this period, whilst even 
if they have disappeared, the patient is liable to suffer from 
‘ reminders ’ m the shape of various cutaneous affections and 
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perhaps epididymitis Deep lesions of the eye (choroido retinitis) 
and of the central nervous system (syphilitic monoplegia) are not 
uncommon, the latter usually arising from anaemia of the cerebral 
centres due to a syphilitic endarteritis The principal cutaneous 
affection is the so called syphilitic psoriasis, most frequently seen 
on the palms and soles A squamous syphihde is often observed 
m the secondary stage, but is then symmetrical and readily 
influenced by mercury In tins intermediate period, the lesion 
may be bilateral or limited to one side, according to whether it 
appears early or late In the former there is a considerable tendency 
to proliferation of the epithelium, together with deep cracks and 
fissures , m the latter there is less epithelial o\ ergrowth, but the 
edges are often distinctly serpiginous in outline, and there is an 
infiltrated border 

Rupia and Ecthyma aie both met with m this stage of the disease 
They are characterized by an infiltration of the skin, which 
progresses to ulceration In rupia the discharge forms a distinct 
scab on the surface, which mci eases m thickness by the deposit of 
successive layers one under the other, each being somewhat larger 
than the one which precedes it , hence a scab shaped like a limpet- 
shell is produced, resting on an inflamed and hypersemic base 
(Fig ig) , any part of the body may be affected m this way In 
ecthyma no scab forms over the ulcerated surface, or, if formed, it 
readily comes away, leaving exposed a hollow punched-out sore, 
surrounded by an area of vivid congestion Under appropriate 
treatment these conditions disappear, but leave depressed, whitish 
cicatrices, often suriounded by pigmentation 

A somewhat unusual intermediate manifestation is a subacute 
symmetrical epididymitis, in which the cord also becomes thickened, 
enlarged, and tender 

IV Tertiary Syphilis — The phenomena occurring m this stage 
may appear lutbm six months of infection, or not for twenty or 
thirty years They are mainly characterized by infiltration and 
overgrowth of the connects e tissues of the body Such may occur 
m one or many places, and may be diffuse or localized In the 
former case the organ or part affected becomes enlarged, hard, and 
sclerosed, and unless the condition is treated promptly, the normal 
tissue of the part may entirely disappear, being replaced by fibro 
cicatricial tissue If, however, the process is localized, a Gumma is 
formed 

Any tissue in the body may be the seat of a gummatous deposit, 
which apparently arises without any definite cause, although 
occasionally its onset may be determined by an injury Ihe in- 
volved area becomes occupied by a cellular infiltration, the component 
cells of which are partly laige oval epithelioid cells, and partly small 
round cells (lymphocytes) , plasma-cells are usually present m con- 
siderable numbers The constituents of this mass are quite similar 
to those which are found in a tubercle, but without the grouping 
into small nodules and the more or less orderly arrangement m zones, 
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giant cells are usually absent, though their presence is by no means 
tare, and they may closely simulate the tuberculous type This 
structure gradually mcieases in size, infiltrating and replacing the 
normal tissues of the part Very few vessels penetrate into the 
mass thus formed, which otherwise resembles granulation tissue 
The fate of the fully-formed gumma varies according to circum- 
stances If the infection is a mild one, and especially if appropriate 
treatment is adopted, a certain amount of organization into fibrous 
tissue may take place, and the bulk of the cells may become absorbed, 
so that even a large gumma may almost entirely disappear, a small 
fibrous scar being the only indication of its occurrence 

In the absence of proper treatment most gummata undergo a 
necrotic change This may be a comparatively slow process, so 
that fatty degeneration has time to occur, in which case it closely 



FrG 20 —Cutaneous Gummata on Outer Side of Thigh 


resembles the caseation seen m tubercle, or it may be a more rapid 
form of coagulation-necrosis, in which the tissues undergo a kind of 
mucoid degeneration, forming a gummy mass from which the lesion 
acquires its name In either case the necrotic process commences 
in the centre of the nodule and extends until it involves the whole of 
the mass except the growing edge which is spreading into the normal 
tissues of the part Sections through such a gumma will show a 
large white structureless mass of necrotic or caseous material, sur- 
rounded by a shell of cellular tissue, which gradually merges into 
the normal structure of the part Two factors are concerned m the 
production of this necrosis the toxins produced by the causative 
bacteria and the deficient blood supply of the central portions of the 
cellular mass The vessels of the gumma are deficient from the 
first, and after a time the amount of blood which reaches them is 
diminished as the result of a syphilitic endarteritis of the arterioles 
in the neighbourhood Moreover, some gummata do not commence 
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to undergo central necrosis until a certain amount of transformation 
into cicatricial tissue has taken place, in which case a still further 
interference with the blood-supply may be caused by the compression 
of the vessels traversing the newly-formed fibrous tissue 

Under appropriate treatment the whole of the gummatous mass 
may be absorbed, even where caseation or necrosis has taken place , 
but not unfrequently the gummy, semi-purulent fluid which is 
formed at the centre of the mass finds its way to the surface and is 
discharged Where the necrotic mass is large, a portion of it may 
remain adherent to the surrounding tissues after ulceration has taken 
place, looking somewhat like a piece of wet wash-leather Under 
exceptional circumstances the central slough may become encysted 
by the formation of a fibrous capsule, and calcification of the centre 
may even occur , this is stated to be most frequently found in the 
brain, testis, and liver 

Clinically, the appearances vary according to whether the gumma 
is cutaneous or subcutaneous 

Cutaneous gummata (Fig 20) are very frequently observed in 
tertiary syphilis, especially in the earlier stages They occur as 
dusky-red nodules of firm consistency, and but slightly painful 
Many such growths are often grouped together in one region, and 
when ulceration has occurred, they produce by their confluence 
sores with a rounded or serpiginous outline Considerable destruc- 
tion of tissue follows, but they are readily cured, giving rise to 
depressed white cicatrices, surrounded by pigmentation Any part 
of the body may be involved, but a very common site is about or 
just below the knee, on the outer, rather than the inner, aspect of 
the leg 

Occasionally a diffuse infiltration of the skin is met with in this 
stage, appearing as a red hyperaemic area with a rounded or 
serpiginous border, and not at all unlike lupus m appearance It 
is readily amenable to treatment, and runs a much more rapid 
course than lupus , the edge is usually thickened to the same 
extent all round, and there is but little tendency to the formation 
of outlying nodules The apple-jelly-like granulations so typical 
of lupus are of course not present A cicatrix is usually produced, 
even if ulceration has not taken place 

A subcutaneous gumma develops as a firm nodule or an indefinite 
thickening, which gradually increases in size by the infiltration of 
surrounding tissues, and sooner or later approaches the surface , the 
centre of the tumour in time becomes elastic and fluctuating , a 
certain amount of pam and tenderness is noticed, and when the skm 
is affected, it becomes dusky and even cedematous If ulceration 
follows, the contents of the gumma escape, and the sore produced 
is deep, the edges being sharply cut and perhaps undermined , the 
base of the ulcer consists of granulation tissue, although it is some- 
times covered by the characteristic slough 

The peculiar features of tertiary syphilis, as it affects special 
regions, will be described under the appropriate headings vide 
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syphilitic diseases of arteries, of lymphatic glands, of muscles, of 
bones, of joints, of the lips, of the pharynx, of the tongue, of the 
larynx, of the rectum, of the testis The symptoms arising from 
gumma of the brain will be alluded to m Chapter XXVI , but the 
general relation of syphilis to the nervous system has been pur- 
posely omitted, since it belongs rather to the physician than to the 
surgeon 

The Prognosis of syphilis is good if the patient comes under 
treatment at a sufficiently early stage, and if he has no idiosyncrasy 
which prevents the administration of mercury or iodide of potassium 
In persons suffering from extragenital chancres, which are not 
recognised till late, the disease often runs a more than usually severe 
course The general health of the patient, and perhaps a pecuhai 
predisposition, may influence the evolution of the case, whilst the 
co-existence of tuberculous disease may render the prognosis 
peculiarly unfavourable, especially when the disease is inherited 
The character of the rash, and the extent of the general glandular 
enlargement m the secondary stage, may perhaps give some indica- 
tion of the gravity of the case , where the eruption is but slightly 
marked, the other symptoms are usually mild, whilst a pustular 
eruption is almost always of grave import Death is rarely produced 
by any of the secondary manifestations, but may occur m the tertiary 
stage, when important viscera, such as the brain, spinal cord, liver, 
etc , are involved 

As to the Curability of syphilis, the general opinion held at present 
is that, if the disease is seen early, and treated satisfactorily, the 
patient will m all probability never suffer from any further manifesta- 
tions after the secondary symptoms have disappeared A cure can, 
however, never be definitely promised, since, should the general 
health of the patient become impaired, characteristic syphilitic 
phenomena may make themselves evident even thirty or forty years 
after the primary lesion There is also no doubt that certain cases 
are to be looked on as absolutely incurable, owing probably to the 
fact that they were not brought under treatment until tertiary phe- 
nomena were present , such are usually seen amongst females 

The Treatment of syphilis consists m the administration of 
mercury during the primary and secondary stages, and of iodide of 
potassium, with or without mercury, m the late secondary and 
tertiary periods 

Many different methods have been suggested for the adnmnsUation 
of mcumy, m order that the patient may derive the greatest amount 
of benefit from the drug with the minimum of inconvenience (a) It 
is usually given by the mouth, either m the form of pills composed of 
gray powder (grs 1 — 111 , t d s ), or of the green iodide (gr A — 1 , 
t d s ), or as a mixture containing a solution of corrosive sublimate 
The last method is distinctly objectionable, inasmuch as its prolonged 
use m sufficient doses disturbs the digestion Gray powder is perhaps - 
the best means of giving the drug , the patient should commence 
with 2 grains, given three times a day, or in some cases iA grams 
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four times a day, combined with a little extract of opium or pulv 
ipecac co if there is any tendency to diarrhoea , but this addition is 
not always needed This should be cautiously continued until all 
prominent signs of the disease have disappeared, and then the dose 
is gradually reduced ( b ) Inunction of the mercurial ointment is also 
frequently adopted, and with great success, inasmuch as it is less 
likely to cause digestive derangements If the ordinary officinal 
ointment is employed, a portion as large as a hazel-nut is rubbed into 
the grom or axilla nightly, the part being washed the following 
morning, and not used again for this purpose for three or four-days , 
if the ointment is made up with lanohne, a somewhat smaller amount 
is required Possibly this is one of the best ways of bringing a 
patient rapidly under the influence of the drug ( c ) Mcicunal vapour 
baths may be advantageously employed where the cutaneous eruption 
is very extensive The patient sits naked on a cane-seated chair, 
and covered with a blanket or specially constructed cloak reaching 
from the neck to the ground, and not touching the body , 20 or 30 
grains of calomel are placed on a metal plate surrounded by a trough 
containing about 1 ounce of water The water is boiled, and the 
calomel sublimed, by means of a spirit-lamp placed under the chair 
In about twenty minutes all the calomel will be volatilized, and 
deposited in part upon the skin of the patient, who perspires freely 
during the process He then gets into bed between warm blankets, 
without wiping the skin This treatment may be combined with 
medication by the mouth ( d ) Mercury is sometimes administered 
by subcutaneous injections, in the form of the perchloride, I grain or 
less being injected once or twice a week into the substance of the 
gluteus maximus A little thickening of the site of injection results, 
but quickly passes away, and suppuration scarcely ever follows 
The succinamide is another useful salt for this purpose , a 2 per cent 
solution is employed, and the usual dose is from ^ to \ gram injected 
into a muscle every two or three days , it is well borne and causes no 
irritation 

During the course of mercury, the patient’s general health and 
habits must be carefully regulated, all excesses m drink and diet 
being forbidden, and strict instructions given as to keeping the 
teeth and gums clean To minimize the risk of throat and mouth 
trouble, it is wise to stop all smoking for at least six months The 
dose required varies in different individuals, being increased in robust 
people, and diminished m those who are weak or unhealthy It 
should always be pushed until mild physiological effects are produced 
in the shape of slight tenderness of the gums, but salnation of the 
patient is undesirable Full doses are usually required for four or 
five months, followed by a milder course, which should extend till 
the end of the first year 

Symptoms of excessive mcictniahsvi are generally induced by over- 
- doses of the drug, but m some people a i ery small dose suffices to 
produce severe effects , hence treatment should always commence 
■with small doses When mercury is producing toxic effects, the 
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gums become soft and spongy, and bleed readily on pressure 
Salivation follows, and even acute glossitis may be produced, whilst 
the breath becomes offensive In worse cases the teeth are loosened, 
and necrosis of the alveoli has followed Derangements of the 
digestion, m the shape of colicky pam and diarrhoea, are also 
observed The treatment of this condition consists in suspending 
the administration of the drug for a time, and giving a sharp salme 
purge, whilst the spongy state of the gums is remedied by the use 
of an alum or chlorate of potash mouth wash 

Iodide of potassium is essential m the treatment of the tertiary 
and intermediate stages It appears probable that its chief action 
is the removal of gummatous tissue, and that it has little influence 
upon the causative disease , m order to prevent recurrence, mercury 
is still required The dose of iodide should not exceed 5 grains 
to start with, and is gradually increased until m some cases 1 drachm 
four times a day has been reached A feeling of depression and 
sinking at the epigastrium is often produced, but may be alleviated 
by the addition to the mixture of sal volatile (n\_ \\ ) or carbonate 
of ammonia, as suggested by the late Sir James Paget Symptoms 
of coryza may follow, and an acneiform eruption over the shoulders 
and face, which, however, often disappears on increasing the dose 
Sometimes a vesicular, or even bullous, rash is caused by this drug 
When large doses are given, bicarbonate of soda or potash must be 
combined with it, in order to prevent its decomposition by the gastric 
juice, and plenty of water should always be taken immediately after- 
wards to assist m its dilution and facilitate its absorption The 
iodides of sodium and ammonium are sometimes substituted for the 
potassium salt, on the plea that they give rise to less depression 

Other drugs, such as sarsaparilla and iron, are often combined 
with iodide of potassium m the later stages of the disease, and may 
be useful 

The Local Treatment of syphilitic sores consists mainly m the appli- 
cation of various preparations of mercury The primary chancre is 
usually treated with lotio nigra on lint, iodoform being sometimes 
employed if septic ulceration is present Mucous tubeicles in the 
neighbourhood of the anus or vulva, or between the toes, are best 
dealt with by keeping them scrupulously dry and clean and dusting 
them over with powdered calomel, or by the application of calomel 
ointment, a piece of lint being inserted between opposing surfaces to 
keep them from rubbing one against the other Secondary ulceration 
of the tin oat does not usually require local treatment, as it soon dis- 
appears under the influence of mercury A mercurial gargle may, 
however, be employed, or m bad cases calomel may be placed on a 
hot copper com, and its vapour inhaled Superficial gummatous ulcers 
are treated by removing the scabs, and applying some form of 
mercurial ointment A determined attempt should be made to keep 
deep gummatous ulcers in an aseptic condition, since the advent of 
sepsis to such sores, especially if they are connected with bones, 
makes a marked difference in their progress In neglected cases the 



A MANUAL OF SURGERY 


152 

wound may become exceedingly foul, and m chronic cases a hectic 
temperature and amyloid degeneration of the viscera have been 
observed When gummata come to the surface and point, they 
should be opened with the same precautions as are adopted in the 
case of an abscess, and either dressed antiseptically or their cavity 
packed with sterilized lint or gauze soaked in sterilized lotio nigra 

. « l 
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' r ' •' Inherited ^pi_Congemtal Syphilis 

r * - - -- % 

Syphilis may be conveyed to the ovum either by direct trans- 
mission from the father or mother alone, or both parents may be 
tainted with the disease Occasionally the mother acquires syphilis 
during pregnancy, and in such cases the foetus also becomes affected 
In those instances where the ovum is infected from the father, whilst 
the mother has escaped, the latter becomes m measure protected, so 
that, if the child is put to her breast, she does not contract the disease, 
even though there are ulcerating lesions on the child’s gums and lips, 
healthy vet nurses are invariably infected {Colics' s Law) Whether 
the immunity is permanent or not is still a matter of uncertainty, 
and even the inviolability of this law has recently been called in 
question The immunity of the mother has been attributed to the 
production of antibodies in the foetus and their passage into the 
maternal blood, but the recent researches of Neisser on the higher 
apes seem to disprove the existence of such substances , it is more 
probable that the mother owes her immunity to a mild and un- 
recognised infection with the disease itself Pi of da's law is the 
reverse of Colies’s, and asserts that the child of a syphilitic mother 
or father is immune to syphilis, although it has never presented 
evidences of infection with the disease 

The length of time during which a patient retains the power of 
transmitting the disease to the foetus is an exceedingly difficult point 
to determine, and one which is constantly coming before the practi- 
tioner, who is asked to decide at what period it is safe for a syphilitic 
patient to marry The rule of practice generally followed is that no 
one suffering from syphilis should be allowed to marry until he or 
she has been free from all symptoms for at least twelve months, and 
even then it is advisable that a mild course of mercury should be 
given for about three months shortly before marriage 

A syphilitic foetus often fails to arrive at maturity, the mother 
miscarrying at the end of six or seven months This is probably 
due to a specific affection of the endometrium, especially involving 
that portion of the decidua which enters into the formation of the 
placenta The circulation and nutrition of the fcetus are thereby 
impaired, so that it is usually born not only dead, but in many cases 
macerated and partially decomposed This may be repeated for 
several pregnancies, and then a living child is produced In many 
cases, however, a living child is born at full time at the end of 
the first pregnancy, in spite of the syphilitic infection of the 
parents 



SPECIFIC INFECTIVE DISEASES 


'53 


At birth the child often appears healthy and well nourished, but 
is sometimes small and imperfectly developed The first definite 
symptoms of the disease manifest themselves at a variable period, 
extending from three weeks to three months, after birth , the child 
becomes thin and emaciated , the skin, which hangs in wrinkles 
over the body, changes to a dull earthy colour, whilst the features 
looked pinched and wizened, like those of an old man Marked 
anasmia is always present, and may persist for a considerable time 
Speaking generally, the symptoms of inherited syphilis are similar 
to those of the acquired disease, except that the primary lesion is 
absent Thus, during the first year of life the child develops various 
cutaneous eruptions, mucous tubercles, and superficial ulceration 
of the mucous membranes A dusky red roseola, especially about 



Fig 21 — Child with Inherited Siphilis, showing Radiating Scars rolnd 
the Mouth (From a Photograph kindli lent b\ Dr G F Still ) 

the nates (napkin area), may first be noticed, but does not last long 
This is usually followed by the appearance of mucous tubercles at 
the angles of the mouth, m the nose, and around the anus, as also in 
the moist folds of the grom, and between the scrotum and thigh 
The sores on the lips are sometimes very marked, giving rise to 
ulcerated surfaces, which, by their subsequent cicatrization, leave 
radiating scars (or rhagades), especially about the angles of the 
mouth (Fig 21) Other cutaneous affections, such as squamous 
syphihdes of the soles of the feet, together with papular syphihdes 
of the body, and a bullous eruption becoming pustular (pemphigus), 
are also observed, the last mentioned, however, only occurring m 
debilitated infants A catarrhal rhinitis is a \ery early and constant 
manifestation, giving rise to obstructed nasal respiration, or snuffles 
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This affection is often protracted, going on to ulceration and 
destruction of the nasal bones and cartilages , their subsequent 
development is thus prevented 01 impaired, and hence the bridge of 
the nose remains depressed and sunken, even when adult life is 
reached (Fig 22) Enlargement of the spleen and liver is also 
common 

Many infants during the first year of life die from malnutrition or 
marasmus , but if properly treated a considerable proportion regain 
their health within six or eight months, all the manifestations 
described above disappearing, although their scars may remain 



Fig 22 — Head and Face of a Patient with Inherited Svphilis, showing 
Depressed Bridge of Nose and Frontal Bosses (From a Photograph ) 

The child’s subsequent development is frequently impaired, and 
it often retains an almost pathognomonic facies 

After the first year, any of the tertiary phenomena which appear 
in acquired syphilis may develop, but, m addition to these, peculiar 
manifestations may be produced, especially affecting the teeth, bones, 
and cornea 

The Teeth in inherited syphilis are sometimes very characteristic 
The temporary teeth usually appear early, are discoloured, and 
crumble away The permanent teeth are often sound and healthy, 
but are sometimes deformed The central incisors of the upper jaw 
are those most particularly affected, but the upper laterals and the 
incisors of the lower jaw may also be involved Instead of being 
broader at the crown than at the root, they dimmish m size from 
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root to crown, being stunted, and separated from one another by 
interspaces The angles of the crown are rounded off, and a distinct 
notch, forming a large segment of a small circle, occupies the centre 
The enamel is often imperfectly developed, and hence they decay 
early Occasionally they may be shaped like a screw-driver, 
narrowing from root to crown, and with a straight free border 
The notched and stunted teeth described above are sometimes 
known as ‘ Hutchinson’s teeth,’ but they are not very commonly 
seen at the present day 

The Bone affections observed m inherited syphilis will be described 
at Chapter XX 

Interstitial Kei atitis, or diffuse inflammation of the cornea, usually 
occurs about the age of puberty, or earlier It is limited at first to 
one eye, but the other is almost certain to be similarly affected at a 
later date It commences as a diffuse haziness of the cornea, which 
looks something like ground glass, associated with hypersemia of the 
ciliary region Red areas, or ‘ salmon patches,’ may be produced in 
the midst of the opacity, due to a new formation of minute vessels 
There is no tendency to ulceration, but m protracted cases the 
anterior part of the eye may bulge forwards, constituting a condition 
known as ‘ anterior staphyloma ’ The inflammation may spread to 
the iris and ciliary body With suitable precautions the cases usually 
do well, although treatment for several years may be necessary 
The Treatment of inherited syphilis should commence as soon as 
definite manifestations of the disease are present The general health 
must be attended to, and if the mother is unable to nurse the child, 
it must be brought up by hand , on no account must it be given to 
a wet-nurse Mercury is best administered by anointing the under 
surface of the flannel belly-band with mercurial ointment, or the 
same preparation may be rubbed into the soles of the feet every 
night This should be continued until all secondary phenomena 
have disappeared, and advisably until the child is a year old Cod- 
liver-oil may also be ordered with advantage m some cases When 
tertiary symptoms appear, iodide of potassium and mercury may be 
gi\en in a mixture, in suitable doses 

The local treatment of external lesions is conducted according to 
the rules laid down for the acquired type of the disease 


Tuberculosis 

By tuberculosis is meant a condition resulting from the develop- 
ment within the tissues of the body of certain definite anatomical 
structures, known as tubercles, and caused by the growth and 
activity of the Bacillus tuberculosis Before the fact was established 
that such lesions were due to a micro-organism, they were usually 
termed strumous or scrofulous, and even at the present day these 
two names are occasionally employed to indicate that condition of 
constitutional weakness which predisposes to the appearance of 
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tuberculous disease It is better, however, to avoid the use of such 
misleading terms 

iEtiology — i The individual is often predisposed to the develop 
ment of this disease by some inherited weakness, as indicated by the 
fact that parents, relations, or ancestors have suffered from some 
similar affection, or that it has occurred in other branches of the 
same family It is becoming doubtful, however, whether heredity 
plays such an important part as was formerly attributed to it, and 
whether the disease is not much more commonly due to direct infec- 
tion Considerable ingenuity has been exercised in describing 
various types of physiognomy supposed to be characteristic of a 
tuberculous inheritance, and although not always present, these 
appearances are not unfrequently observed Two chief varieties are 
described, viz , the sanguine and the phlegmatic In the former, the 
individual is slight and well proportioned, possessing a thin, delicate 



Fig 2 3 — Bac Tuberculosis in and around Giant Cell (Crookshank s 
' Textbook of Bacteriology ’) 


skin, often freckled, and so transparent that the subcutaneous veins 
are readily seen The hair is fine and auburn-coloured, or even 
reddish, the conjunctivas are thm and pearly, the eyelashes well 
developed, and the fingers long and tapering Such children are 
usually excitable and precocious in their habits, and possess taking 
manners The phlegmatic type is characterized by a short, stunted 
stature, with somewhat coarse features, and strong though some- 
what short limbs The skm is coarse and muddy-looking, the lips 
thick, the hair rough and brown In children of either type there is 
a considerable tendency to the development of eczema, inflamma- 
tion of the mucous memoranes, and a subacute enlargement of the 
lymphatic glands, all of which are simple m nature, but may 
constitute a suitable nidus for the development of tubercle, especially 
if the child is run dorvn by some preceding illness, 'such as measles 
or scarlet fever They also suffer frequently from cracked lips, and 
as a result of the irritation caused thereby considerable infiltration 
and thickening may follow Although tuberculous disease is most 
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frequently seen m young people or children, no age is exempt from 
its attacks, even elderly persons being affected by what is known as 
‘ senile tuberculosis ’ These senile manifestations differ in no way 
from those met with m the young 

2 Unhealthy simoundmgs and had hygiene certainly predispose to its 
development , hence it is seen, perhaps, m its severest forms amongst 
the poor, although it is only too common amongst the rich, arising 
usually from improper feeding and want of fresh air in the case of 
children, and not unfrequently from faulty hygiene or carelessness, 
especially as to judicious clothing, m adults 

3 A local nidus suitable for the development of the micro-organism 
usually exists, although tuberculous infection occasionally follows 
wounds and punctures m previously healthy parts Thus, as already 
mentioned, chronically inflamed lymphatic glands form a suitable 
breeding-ground for the bacillus, as also bones and joints m a state 
of congestion resulting from slight and often overlooked injuries 

4 The ultimate exciting cause of tuberculosis is the development 
within the tissues of the B tube) culosis of Koch (Fig 23) It 
usually occurs m the form of slender rods, which are straight or 
slightly curved They are usually about 4 or 5 ^ in length and 
o 2 or o 3 u wide, but sometimes they form long handled filaments, 
especially in cultures These characters differentiate them strongly 
from most bacilli, and have led to the opinion that the organism is m 
reality allied to the streptothnees, and the names tuberculomyces 
and streptothrix tuberculosis have been given to it This is interest- 
ing in view of the close clinical resemblance between tuberculosis 
and the other diseases due to streptothricial infections (the so-called 
actinomycosis) The tubercle bacillus is a typical acid-fast organism, 
and when stained by Ziehl-Nielsen’s method appears in the form ot 
slender pink rods, which are often stained only in part, so that they 
seem to consist of short red lengths alternating with unstained areas, 
the whole looking not unlike a chain of very minute streptococci 
(Plate I , Fig 5) In vvtio they develop very slowly, two or three 
weeks elapsing before growth is visible, and require a temperature 
approaching that of the body and an abundant supply of oxygen 
Many culture media are available, and all are improved by the 
addition of 3 or 4 per cent of glycerine The colonies consist of 
yellowish, white, or gray scales, which have usually a dryish look 
and spread slowly The tubercle bacillus does not liquefy blood 
serum , it is non-motile, has no flagella, and is not known to possess 
spores 

The question of the identity of human and bovine tuberculosis 
has been recently raised by Koch, who maintains that the two 
organisms are distinct, and that the bovine bacillus does not cause 
tuberculosis m human beings, or at any rate but rarely , if this is the 
case, the danger from the ingestion of tuberculous milk or meat is 
negligible The problem is still under discussion, but at present 
the evidence points decidedly against Koch’s view, and it is advisable 
to disregard it m practice 
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The organism gams access to the body in one or other of the 
following ways 

(a) Most commonly by inhalation Tubercle bacilli are present m 
vast numbers in the sputum of consumptives, and, as drying does 
not immediately kill them, they frequently occur in the dust and in 
the air More important still is the fact that in coughing and talking 
the tuberculous material is expelled m a state of very fine division, 
and the infective particles remain suspended in the air for long 
periods Tuberculosis acquired by inhalation usually manifests itself 
in the form of pulmonary disease, but may appear as a primary 
affection of the bronchial glands, from which the infection may be 
disseminated to other organs The bacilli may also lodge on or in the 
ciyptsof the tonsils, and cause tuberculosis of the glands in the neck, 
but this probably occurs more often when the infection is carried by 
the food 

(b) By ingestion This is comparatively rare, and usually' manifests 
itself in primary tuberculosis of the intestines or abdominal lymph 
glands It should be remembered that these lesions may also be 
caused by swallowing tuberculous sputum 

(c) By inoculation This is very unusual, and occurs chiefly in 
pathologists, post-mortem room porters, etc , in the form of a verruca 
necrogemca (p 243) A few cases of tuberculous infection from an 
accidental cut inflicted by a broken sputum cup have been recorded 

(d) A few cases of congenital tuberculosis may possibly be caused 
by the presence of tubercle bacilli in the ovum or spermatozoon, 
but this is almost incapable of proof 

The pathological diagnosis of tuberculosis is conducted on one or 
other of the following lines 

1 By the microscopic identification of the tubercle bacillus, eg , 
in the sputum Films are stained by the Ziehl Nielsen method, 
and searched for the characteristic rods This is sufficient when 
bacilli are present in large numbers, but when this is not the case 
(as frequently happens in the urine, pus, pleuritic fluids, etc ) it is 
necessary to have recourse to — 

2 Inoculation of susceptible animals, especially guinea-pigs, 
which is a most delicate test The material is usually inserted 
beneath the skin of the groin, and the animal killed m three weeks, 
when the lymph glands and probably the internal organs will be 
found tuberculous 

3 Tuberculous exudates differ from most others m that the cell 
which occurs most abundantly is the lymphocyte, and this fact is 
made use of m the examination of pleuritic and peritoneal exudates, 
the fluid obtained by lumbar puncture of the spinal meninges, etc 
It is useful, but must not be regarded as an absolute test 

4 In some cases a portion of the lesion may be excised and 
submitted to microscopic examination, which should include a 
search for bacilli, since other infections may give rise to lesions 
indistinguishable microscopically from tuberculosis It is still 
better to inoculate a portion of the tissue into a guinea-pig 




Fig 24 — Miliary Tubercle with Giant Cell (Highly Magnified) 

In the giant cell on the left are a large number of nuclei arranged around the 
periphery, and from it processes can be seen extending into the surrounding 
epithelioid zone whilst beyond this, especially on the right side, the invasion 
with round cells (? lymphocytes) is evident 



Fig 25 — Tuberculous Abscess from a Suppurating Lymphatic Gland 

(Low Power) 

A, abscess cavity lined by necrotic granulation tissue in which are seen here and 
there, B, giant cells C fibro-cicatricial zone outside the granulations 
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5 Tiibeiculni is a solution of the substances given off by the 
tubercle bacillus when grown m glycerine broth When injected 
into a normal person it produces no effect, but m tuberculous 
patients a shatp rise of temperature occurs in a few hours The 
test is not altogether devoid of danger, and should never be used 
unless one is certain of the absence of a secondary infection, e g , 
with streptococci 

Pathological Anatomy — The characteristic lesion is the miliary 
tubcicle, a cellular mass 2 or 3 millimetres in diameter, and when 
isolated, readily visible to the naked eye When young and in 
course of active evolution, tubercles are soft, translucent, and of a 
gray colour after a time they undergo fatty degeneration and become 
yellowish and opaque It is often impossible to recognise them 
macroscopically, since when closely set they tend to fuse together, 
but when the mass thus produced is submitted to microscopic 
examination, the individual tubercles can always be distinguished 

The minute structure can be best understood by the examination of 
a typical fully-formed tubercle which has not begun to undergo 
retrogressive changes , and this is most readily observed m sections 
from the meninges in tuberculous meningitis, or from the liver or 
kidney m a case of general tuberculosis In the centre of the mass 
there is a giant cell (Figs 23, 24), the diameter of which may 
be many times that of a red blood corpuscle It has usually an 
oval or circular shape, and its outline is regular , it has many oval 
nuclei, and these are arranged round the periphery of the cell, their 
long axis lying in a radial direction Around the giant cell there is 
a zone of epithelioid or endothehoid cells These are usually oval 
m shape, and rather larger than a leucocyte Each has a single 
nucleus, which has a close resemblance to one of the nuclei of the 
giant cell Around this zone there comes the third, or outer one, 
which is composed of small round inflammatory cells, which appear 
to be identical with lymphocytes It must be understood that all 
tubercles do not conform exactly to this typical description The 
giant cell, for example, is frequently missing, especially m acute 
cases, or there may be several cells of this type, though this is 
unusual Then the width of the zones varies greatly , m some 
cases the endothehoid cells may appear to be absent, but can be 
detected mixed up with the lymphocytes, which extend to the centre 
of the tubercle 

It must be clearly understood that a ‘ tubercle ’ in the histological 
sense is not peculiar to tuberculosis, in the sense of a disease due to 
the tubercle bacillus It is simply the reaction of the tissues to an 
irritant of comparatively feeble activity Thus it occurs in actino- 
mycosis (see Fig 29, where a typical histological tubercle is shown 
surrounding a colony of actinomyces) and may be produced by an 
unabsorbed ligature, irritants, such as grams of pepper, etc Hence 
it is not always safe to make a diagnosis of tuberculosis from an 
examination of sections, unless the characteristic bacilli are 
demonstrated 
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The development of a tubercle is not yet fully understood The 
bacilli appear to gain access to a lymph space or to a small vessel, 
where they set up an overgrowth of the endothelial elements, and, 
as always happens when they become inflamed, the endothelial cells 
become oval or spherical, and of large size , these constitute the 
epithelioid cells of the middle zone The giant cells* appear to be 
composed of a mass of these cells, in which the nuclei have under- 
gone repeated divisions, but the protoplasm has remained unseg 
mented The source of the lymphocytes, and whether they are 
produced locally or attracted from the blood-stream, has been hotly 
debated It appears on the whole most probable that they are 
formed locally, possibly by a process of budding from the endothelial 
cells 

Miliary tubeicles may be embedded m practically normal tissues, 
but in most cases the inflammatory process can be traced beyond 
the nodules The affection of the surrounding parts varies In 
mild cases there is a chronic inflammatory process, with an increased 
formation of fibrous tissue, whilst in the more active forms the 
intervening structures disappear, being infiltrated and replaced by 
granulation tissue, which is often cedematous and of a gelatinous 
appearance This latter is especially frequent in tuberculosis of the 
bones and joints The effect of the inflammation of the surround 
mg parts is especially marked m the smaller vessels, and chiefly in 
the arterioles, the lumina of which may become greatly narrowed, 
or even entirely obliterated, by a process of endarteritis In this 
condition the vessel wall becomes infiltrated with leucocytes, which 
collect m the subendothehal layer They become mixed with fibro 
blasts, the origin of which is uncertain , and the cellular mass 
gradually undergoes organization, layers of fibrous tissue, con 
centric with the original coats of the artery, being produced The 
vessels may also be affected by the production of true tubercles 
m their walls, but this is much rarer In either case the vascular 
affection diminishes the blood-supply of the tuberculous mass 
(which is already defective owing to the fact that no new vessels 
are formed m the tubercles), and increases the likelihood of 
caseation 

A fully-formed tubercle may undergo evolution along one of the 
following lines, according to the virulence of the bacilli and the 
resisting powers of the patient 

i When the bacilli are but slightly virulent and the patient s 
susceptibility moderate, the tubeicle undergoes fibrosis this is the 
natural method of cure In a fibrosing tubercle the endothehoid 

* It may be well to notice here that three forms of giant cells occur patho- 
logically, and are of very different significance (i) Those described above (the 
tuberculous type), having their nuclei arranged around the periphery of the cell 
(2) Myelopla\es which occur in myeloid sarcomata, and have many nuclei 
grouped irregularly round the centre of the cell , (3) Parenchymatous giant cells 
occurring m the substance of tumours, especially sarcomata and carcinomata 
These have usually a single nucleus or at most a few, which may be of large 
size and have no definite arrangement 
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cells become spindle-shaped, their nuclei elongated, and the cells hre 
converted into fibroblasts A similar change takes place m the 
giant cell, the periphery of which becomes drawn out into delicate 
ramifying processes which penetrate amongst the endothelioid cells, 
and join with them in forming fibrous tissue The lymphocytes 
become less numerous, and ultimately the tubercle is represented by 
an ill-defined nodule of new fibrous tissue 

2 When contrary conditions exist, the bacilli being virulent and 
the patient in a non-resistant condition, caseation occurs This is a 
process of fatty degeneration of the nodule, especially of the central 
portions, followed by necrosis of the degenerated area The result 
is the formation of a uniform structureless mass m the centre of the 
tubercle , it may be readily recognised m ordinary sections from the 
absence of all definite cells or tissue elements, and the fact that it 
stains with acid dyes, such as eosm It is not often possible to 
demonstrate bacilli m this cheesy mass , they are there, however, as 
inoculation experiments show This process of caseation occurs m 
lesions other than tuberculosis, and is due to the action of the toxins 
on the tissues , it is especially common in this disease, since no 
vessels penetrate the tubercles, which are m consequence badly 
nourished 

Cure may take place at this stage by a process of fibrosis of the 
surrounding parts, so that the caseous mass becomes walled in by 
a zone of fibrous tissue When this happens the cheesy material 
gradually dries up, and may become calcified When this latter 
phenomenon happens cure is probably complete, but living bacilli 
may occur even m dried-up caseous substance, and under suitable 
conditions recrudescence may occur, even after an interval of 
years 

3 In most cases m which caseation occurs the process continues 
to spread New tubercles are formed on the outskirts of the necrotic 
area, and these in their turn caseate , m this way cheesy masses of 
considerable size may be produced In some cases an exudation of 
fluid takes place into this mass, and the result is a tuberculous, 
^abscess, *-which is the commonest form of ‘ chronic ’ abscess" Wher- 
ever tubercle can be deposited, a chronic abscess may form , but it 
occurs most commonly m connection with bones, joints, and lymphatic 
glands 

The pus from such an abscess consists of disintegrated fatty 
material mixed with a variable quantity of fluid, so that it is some- 
times thin and milky, sometimes so thick that it will scarcely flow 
through a cannula It often contains masses or flakes of curdy 
debris, and on microscopic examination a few lymphocytes may be 
found Tubercle bacilli may be found without much difficulty m 
the more active cases, but m chronic forms they are often few and 
far between, or possibly cannot be demonstrated, though inoculation 
experiments show that they are present In old-standmg cases an 
abundance of cholestenne crystals may be seen, a fact recognised 
by the naked eye by the glistening sheen or greasy appearance 1m- 

11 — 2 
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parted to the pus , microscopically, they appear as flat rhomboidal 
plates with one corner notched out 

Abscesses may also form m a tuberculous nodule as a result of 
secondary infection with pyogenic bacteria This is an entirely 
different process, and one that is usually much more serious for the 
patient The pus in this case may not differ appreciably from the 
ordinary pus of acute abscesses, and the fact that it contains tubercle 
bacilli may only be demonstrable by inoculation 

The mici oscopic appeal ancc of a tuberculous abscess wall is quite 
characteristic (Fig 25) The cavity is lined by a layer of gray, 
yellowish-gray, or pinkish, pulpy granulation tissue, containing 
mnliary tubercles, perhaps undeigoing caseation Its colour and 
(vitality are dependent upon the chromcity or not of the process, the 
'longer the abscess is in forming, the less vascular the membrane, 
'owing to the associated sclerosis of the surrounding structures leading 
^to compression of the bloodvessels, whilst it has been already 
mentioned that endarteritis always accompanies a chronic inflamma- 
tion, and helps to render the parts non-vascular This lining 
membrane, when necrotic, is but loosely connected with a layer of 
fibro-cicatricial material, which forms the outer part of the wall, and 
from which it can be readily detached by the finger or a sharp spoon 
This, m turn, gradually shelves off into the normal tissue which 
surrounds the abscess 

A chronic abscess forms a soft fluctuating swelling which gradually 
increases m size, and may become painful by exerting pressure on a 
nerve or other sensitive structure Should it be superficial, it will 
probably come to the surface and burst , the pus and caseous detritus 
will be discharged, and possibly, if the general health is good, the 
wound may slowly granulate and heal , but more commonly the 
tuberculous tissue left behind prevents healing, and a tubciculous 
nicer develops A similar condition is found m connection with 
mucous membranes, the tuberculous foci starting in the submucosa, 
and subsequently bursting through the mucous membrane (Fig 26) 
Whatever their location, the ulcers are characterized by the same 
features, viz , an irregular and ragged margin with undermined and 
congested edges , the base is formed by pulpy granulation tissue 
containing caseous masses of tubercle (Zj), which usually must be 
removed by scraping before healing can occur 

On the other hand, if the abscess is of deep origin, it has a great 
tendency to burrow along fascial planes, and hence to become super- 
ficial at a distance from its original source This is especially the 
case m tuberculous disease of the spine, in which the pus may travel 
far afield, eg, in a psoas abscess The far-reaching extent of these 
abscesses, the impossibility of dealing adequately with the lining 
membrane, together with the infective nature of the disease and the 
often inaccessible position of the original focus of the mischief, render 
them most difficult to treat, and fully account for the dread of open- 
ing them experienced by surgeons m pre-antiseptic days , for should 
the cavity of the abscess once become septic, there is but little hope 
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of again purifying it, and the result is an increased discharge of pus, 
absorption of the chemical products of putrefaction, aggravation of 
the original disease, and only too frequently death from exhaustion 
or chronic sapraemia, associated with the development of hectic fever 
and amyloid disease (p 69) 

Natural Cine — A tuberculous abscess, if left to itself, does not 
necessarily come to the surface Occasionally m the dead-house one 
meets with a mass of putty-like consistency lying m front of the 
spine in the body of a patient who has been cured of spinal disease 
This is evidently the desiccated remains of a chronic abscess, the 
fluid portion having been absorbed, and the solid elements left behind, 
encapsuled and perhaps infiltrated with lime salts Such debris can 
become the seat of recurrent inflammatory mischief when the original 



Fig 26 — Tuberculous Ulceration of Large Intestine x 30 (Ziegler) 

a, Mucosa , b, submucosa c inner transverse muscular coat , d, outer longi- 
tudinal muscular coat e, serosa /, tuberculous focus in solitary gland 
g, mucosa infiltrated with cells It, tuberculous ulcer /;, focus of softening 
or tuberculous abscess 1, early tubercle, with giant cell in centre 7,, caseous 
tubercle 

disease has been quiescent for years , suppuration may suddenly 
occur, giving rise to what is known as a icsidual abscess Probably 
a large amount of cholesterine will be found among its contents 
The prognosis of such an abscess is good , m more than one instance 
we have cured them entirely by one tapping and free lavage 

One of the chief features of tuberculous disease is its great 
tendency to diffusion This may occur (a) locally , by direct con 
tmuity of tissue, or by extension along neighbouring lymphatics or 
bloodi essels , or (b) distant visccia or organs may become infected, 
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probably through dissemination by the bloodvessels Thus 
phthisis is a not uncommon sequence of a similar affection of 
bones, joints, or lymphatic glands, whilst meningeal tuberculosis 
is more frequently associated with tuberculous affections of the 
genital organs ( c ) Moreover, any tuberculous lesion may lead to 
acute general tubci culosis , in which the disease is scattered widely 
throughout the body, giving rise to rapid emaciation, high fever of 
an intermittent type, and usually severe diarrhoea, dyspnoea, and 
delirium or coma, death ensuing in a few weeks 

Treatment — It must be fully recognised that tuberculosis is an 
infectious, and therefore, to a large extent, a preventable disease, 
and it is the duty of all medical practitioners to do everything in 
their power to limit its ravages We cannot here enter into this 
subject, but would merely mention the dangers to the general 
public arising from the distribution of milk obtained from tuber- 
culous cows, and from the indiscriminate expectoration of tubei- 
culous sputum 

Curative treatment is based on the assumption that natural 
processes of repair have a considerable influence upon the course 
of the disease When Koch first discovered the bacillus, a great 
impetus was given to surgical treatment, and some authorities went 
so far as to maintain that it was as necessary to extirpate every 
particle of diseased tissue as in a case of cancer The pendulum 
has now slowly swung back, and we are more and more endeavour- 
ing to promote healthy repair of the lesions by constitutional 
measures The value of an abundance of fresh air is fully 
admitted, and many sanatoria for the open-air treatment of phthisis ; 
and other tuberculous lesions are now in existence For surgical 
cases residence by the seaside, especially m such bracing places 
as Margate, or, if that be too cold, Ramsgate, Bournemouth, or 
Ventnor, is usually recommended At the same time, plenty of 
good food, such as milk and eggs, must be taken Local foci 
should be kept at rest, and if the disease is external, elevation 
and steady pressure (as by Scott’s dressing) are desirable acces- 
sories On the other hand, if a tuberculous lesion is sufficiently 
localized and suitably situated, as when it occurs in the lymphatic 
glands of the neck, total excision is the ideal treatment, although 
one has sometimes to be satisfied with scraping In this process the 
possibility of disseminating the disease by too vigorous manipula- 
tions must not be overlooked Any open tuberculous sores should 
be well scraped, overhanging and undermined portions of skm cut 
away, and the surface then swabbed over with liquefied carbolic 
acid, and dressed with gauze soaked in an iodoform emulsion 

The manifestations of tubercle as it affects special organs are 
dealt with elsewhere under the appropriate headings (see diseases 
of skm, bones, joints, lymphatic glands, kidney, testis, etc ) 

Treatment of Chronic Tuberculous Abscess — The conditions under 
which chronic abscess presents and upon which it is dependent are 
so diverse that the treatment must necessarily vary considerably in 



SPECIFIC INFECTIVE DISEASES 167 

different cases A superficial chronic abscess is comparatively easy 
to treat, but one placed deeply, and connected with such an affection 
as tuberculous disease of the spine, must be approached with caution , 
and seeing that one slip m the technique might lead to a fatal issue, no 
one should undertake to deal with these cases unless they are fully 
competent to maintain asepsis That it is desirable to evacuate the 
abscess cavity in the vast majority of cases is obvious, although 
under specially favourable circumstances one might leave the 
condition to be dealt with by Nature , this, however, would involve 
the risk of an acute disturbance, due to a possible pyogenic infection, 
whilst it would also entail subsequent dangers orving to the encap- 
sulation of tuberculous material within the body Hence the ideal 
treatment always consists of removal of all tuberculous tissue and 
evacuation of abscesses The following plans may be adopted 

1 In certain cases of external chronic abscess, especially when connected with 
lymphatic glands, it may be possible to ihsscct out the io/io/c cavity cn masse, and 
if such is feasible, it is the most satisfactory plan to adopt Should the postenoi 
wall of the cavity be adhetent to important deep structures, it should be 
thoioughly set aped so as to remove all pyogenic material, and disinfected, eg , 
with liquefied carbolic acid or solution of /tine chlonde (40 grains to 1 ounce) 
An attempt may then be made to gain healing by first intention, 01 the cavity 
may be stuffed and allowed to gianulate 

2 When tlie skin is thin and undermined, and the abscess nearly pointing, it 

is hopeless to avoid leaving an open wound , and hence the condition must be 
ti eated m the same way as many a case ot supei ftcial abscess which cannot be 
dissected out — vi/ , b * ' ' The cavity is laid freely open , all 

tuberculous tissue is ’ althy skin is excised, and the cavity, if 

not too laige or deep, is ti eated with pure carbolic acid or chloride of_/inc 
(gi \1 ad § 1 ), packed with gau/e infiltrated "With lodofotm, and allowed to 
heal fiom the bottom In deep collections of thiSType — eg , a psoas abscess— a 
tube may be introduced for a time, and subsequently the cavity packed as far as 
possible Every caie must be taken to avoid retention of dischaige and to 
prevent sepsis At the same tune the patient must be placed in the best hygienic 
conditions possible, and in this way it may be possible to bring about a cuie , 
but we would urge on practitioners the fact that a psoas abscess ought never to 
be allowed to leach a condition in which it is necessaiyto leave an open wound 
on account of the abscess pointing 

3 When a chronic abscess is situated deeply and covered with healthy tissues, 
tieatment consists in emptying the cavity of its contents, removing as far as 
possible the tuberculous lining membrane, and closing up the wound aftei mtro- 
duemg into the cavity some modifying or antiseptic injection 

In many cases tapping with trocai and cannula suffices foi this purpose The 
molin', opii aticlt is as follows The skin over the abscess is incised, and a large 
ti oc u_and cannula introduced so as to allow the contents to escape The cav ity is 
then washed out with steuh/ed salt solution (5 1 ad O 1 ) at a temperature of 105° 
to 1 10” F , and the abscess wall well kneaded fiom the outside so as to det ich 
curd} material and necrotic pyogenic membrane 1 his is continued until the 
escaping (luid is neai ly clear oi only slightly opalescent A \ ary mg quantity of an 
emu'- " ~ c ~ J r - glvcei me (10 per cent ) is then introduced, and the open- 

m-T two In this way it is often possible to cuie a chronic 

abscess nunc silting The tieatment is most likely to be ellicacious when all 
active bone or joint disease has disappcaied, and lesidual abscesses are peihaps 
the most favour able of all 

Where the disease is more active, it is often wiser to make an incision into 
the abscess sufficiently large to introduce the finger Through this opening 
diseased bone can possibly be lemoved and the lining wall scraped and for 
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this purpose a Barker's flushing gouge is often useful The instrument consists 
of a gouge oi sharp spodff \vi!h~a long hollow handle, which communicates by 
a tube with a reservon of fluid placed at some height above the patient During 
its application the constant msh of watei oi lotion through the handle clears the 
gouge and lemoves the debus It is admirably adapted for certain eases, but its 
use needs considei ible care, as the shaip edge can readily scrape through an 
abscess wall, and do much mischief Ihe wounds should be subsequently 
closed aftei injecting the lodofoim emulsion, and an attempt made to gain 
immediate healing of the denuded cavity by bunging the sides into apposition 
by suitable pi essuie 

Not uncommonly the cavity lefills with fluid in the course of three or four 
weeks, and the migation may then ha\e to be repeated The fluid withdrawn 
on this occasion is often blood-stained scium, peilnps smelling strongly of 
lodofoim It is possible that m such cases a sinus develops sooner or later, and 
has to be de lit with by simple drainage, oi, when the disehaige is but slight, by 
packing The convalescence under these cn cumstances is ahvuys very pro 
longed , and if sepsis is to be avoided, gieat cate will have to be exucised in 
di essing the case 

£ The employment of lodofoim in these cases is largely due to Piofessor 
Velpeau It may be suspended in glycerine or olive-oil (lopei cent ) or dissolved 

qin etliei (5 pei cent ) , but as a liilc not moie than a drachm of iodoform should 
be injected When the etheieal solution is employed, the ether immediately 
volatih/es and fully’ distends the abscess cavity’, which becomes tense and 
tympanitic , it must thcicfoie nevci be used foi abscesses communicating vv ith 
the interim of the thorax, death having in one or two iccoided cases resulted 
fiom heait failuie, due to such distension Theic is some danger, too, that 
serious toxic symptoms m ly atise liom absorption of the iodoform 


Glanders 

Glandeis is pumarily a disease of the hoise, ass, or mule, which is tiansmitted 
to men by duect inoculation, and hence is usu illy seen only’ in stable attendants 
and those biought in contact with such animals It is characterized by the 
development of mflammatoiy swellings undei the mucous membrane of the 
lespiratoiy tiact, which bieak down and ulceiate, and by the fonnation of 
similar giowths, embolic in origin, in the lungs and othei viscera, which go on 
to abscess formation 

There is now no doubt that the disease is due to a definite nncio oiganism, 
the Bacillus mallei, wdnch was isolated about 1882 by Schutz and Loftier, and 
has since been cultivated outside the body , the experimental evadence as to its 
being the cause of the malady is quite complete 

In Horses and othei animals, glandeis manifests itself by a foimation of laigei 
01 smaller lounded swellings in the mucous membianeof the nose, which break 
down and ulcerate, giving use to a thin, seio-puiulent discharge, and perhaps to 
destiuction of the bones and caitilages The lymphatic glands, especially those 
under the law, eaily become enlarged, constituting the ‘faicy buds’ of fai neis, 
and by then ulceiation may leave lagged, foul sores 1 he lymphatic trunks to 
and from the glands are involved (‘corded veins’), whilst the lungs and internal 
visceia may also be infected, and undergo destructive changes, usually’ ending in 
suppuiation The disease is often chronic, lasting peihops foi yeais , any undue 
strain put upon the animal may lead to an acute outbieak, which is fatal in six to 
twelv e days 

In Man, glandeis generally starts about the hands and face, but occasionally in 
the nasal mucous membrane In acute cases the incubation period lasts from 
three to five days, and is succeeded by the occurrence of malaise and febnle 
distuibance, followed by sevete pains in the bones and joints The site of 
inoculation becomes swollen and angry, whilst the lymphatics leading from this 
to the neaiest glands aie enlaiged and inflamed An eruption of papules, vv Inch 
somewhat resemble those of small-pox, occuis aiound the pmnary lesion, on the 
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face, and in other parts of the body , but each papule, as also the pnmai y lesion, 
breaks down and goes on to the formation of an ecthymatous-looking ulcer It . 
is not an uncommon feature of these soies, when placed oxer a bony suiface, to 
involve the periosteum and lay baie the subjacent bone Similar changes occur 
m the viscera, muscles, and joints, and these being associated with high fevei of 
an asthenic type, may suggest the existence of pyremia In such cases death 
may ensue in seven to ten days 

In Chronic Glanders similar symptoms are met with, but the course is slower , 
theie is little oi no fever , the disease is less extensive, and intermissions are not 
uncommon Total recoveiy is stated to occur in 50 per cent of the cases It 
may affect the nasal mucosa, leading to chronic ulceration, but moie commonly 
it appears in the shape of chiomc abscesses, which often extend deeply, even 
down to the bones, and aie very difficult to deal with In one case the disease 
giadually spread down along the peronei muscles, and in spite of repeated 
scrapings and the application of pure cat fcohc acid, the pi ocess was only arrested 
at the point where the peroneus longus disappears into the foot 

It is important to deteimine the Diagnosis as early as possible, in oidei to 
undeitake energetic local tieatment The local lesions aie distinguished from 
small-po\ by the presence of the characteristic bacilli in the dischaige, by the 
fact that they more extensively involve the subcutaneous tissues, and by the 
ibsence of umbilication Chronic cases resemble syphilis and tubcicitlosis but 
the history of exposute to infection from animals suffering from the disease is 
most important, as also the lesult of cultivations made from the dischaige 
When the bacilli are grown on potatoes, a colony of a yellowish, honey-like 
chaiactei forms in two or thiee days, which gradually tuins to a chocolate- 
bi own colour Inoculation of the pentoneal cavity of a guinea-pig with some 
of the secretion leads to acute orchitis in two or three days, the testicles being 
enlarged and the skm over them leddened , the aftection usually urns on to 
suppuration Mallein, a steiili/ed culture of the organisms, may also be used 
foi diagnostic purposes, an injection of a minute dose causing a sharp febrile 
leaction if glanders is piesent 

Treatment in acute cases can he of use only when undertaken early, and before 
gcneial infection has ensued The local foci should be thoioughly extirpated, 
eithei by the knife, 01 by scraping and applying some active cautenzing agent 
The same tieatment must be adopted 
in chiomc cases, and may then need 
frequent lepetition 

Leprosy 

Lepi osv (y 11 Icpia, 01 elephantiasis 
Gi a coi inn) is a genet al intectn e disease 
due to the Bacillus Icpia,, chaiacteu/ed 
by the foimation of granulation-like 
ncoplisms, which arise ptimarily in 
connection with the skm and nerves 

The bacillus of leprosy closely le- 
sembles that of tuberculosis, and, like 
it, is stionglv acid-fast, staining bj 
Zichl-Xielsen’s method The two or- 
ganisms aie difhcult to distinguish, 
but the leprosy bacilli aie usually 
stiaighlei md moie unifoim than 
those of tubercle , and when seen in 

sections of leprous mateual tlie> are *' IG 2 7 Lfprosi Bacilli contained 
often piesent 111 far laigei numbers within Epithelial Cells 

than aie the tubeicle bacilli in tuber- 



culous tissues Ihcj aie usualh packed together like bundles of cigaietfes 
U'ig 27! Mimci ous attempts luxe been made to cultnate them and" a few 
obseneis claim to ha\e succeeded, hut their results haxe not been generall 5 
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accepted All attempts to inoculate animals with the disease ha\e failed, and 
- inoculation constitutes the best and most definite test between the two diseases 
Leprosy, though formerly common in this country, is now only met with in 
imported cases In Iceland, Norway, Russia, and the East, ibis still frequently 
met with, although the method of segregation of lepers enforced m Norway has 
greatly diminished the number in that country It is apparently % ery slightly 
contagious The medical attendants and nurses in leper hospitals rarely contract 



Fig 28 — Leprosi (From a Photograph kindli lent by W Thllwall 
Thomas, Esq, of Liverpool) 

The patient had lived as a sailor, and contracted leprosy abroad many years 
before The facial aspect is very characteristic, and the forearms are enlarged 
owing to leprous deposits in the subcutaneous nerves 

the disease, and inoculation experiments in criminals have led to negative results 
Mr Jonathan Hutchinson has argued that infection only takes place in persons 
who eat badly cured or partially decomposing fish Opinions differ as to whether 
the disease is transmitted to the descendants, but probably' this is not the case 
Symptoms — Two chief varieties of leprosy exist \iz , the tuberculated and the 
anaesthetic or non tuberculated but the two are often associated 

Tuberculated or Cutaneous Leprosy is the form most commonly seen in Europe 
Nothing may be noticed for months or years after exposure to the contagion, 
and then, after a period of malaise, associated with dyspepsia, diarrhoea, and 
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drowsiness a distinct febrile nttacl is noted, lasting for daxs or uu-U it mi} 
be ushered in In i rigor, md the tcmperiturc is usmlH of i remittent t\ pe 
This is followed bx or associated with the appearance of xlunx real lupcnmic 
spots which are from the first infiltrated sliehth raned, .and hsp.nsthetic 
tlie\ arc usualh situated on the forehead or eheels on the on, or sid< of the 
thighs or on the front of the forearms Thcx ma\ fade a ax and disappear 
entireh and then again become exident, or fresh patches nn; be developed and 
alwaxs'with febrile s} mptoms \fter a x amble pencil uibcrciilatmn cnstic r 
numbers of little pink nodules form oxer the site of one o- more of the crxthe 
matous patches and these gradual]} increa c ein M7e and coalesce, until p^s-iblx 
thex become as large as a x alntit or hen s egg, and art then of a brov ,ndi }cllow 
colour Mmost an\ part of the surface of the Inch max be imaded in this 
manner but the face is espccnlh prone to lie mxolxcd, and the resulting 
disfigurement is xerx marled a curious leonine appearance liemg imparted to 
the features (Tig 2S) The nodules are more or less nn t stheiic from the 
pressure of the infiltration on the nenes, and the'ultimate result of the process 
raa; \an considerablx resolution sometimes occurs or the no biles mas be 
transformed into depressed and pigmented cicatrices or ulceration mat e ,suc 
\ isceral complications and enlargement of the 1\ mphatic glands follow anx fresh 
deposit being associated x ith febrile phenomena The testes atrophx , and sexual 
power is lost in both sexes Death is usualh due to septic phenomena, lar\ ngeal 
obstruction or disease of the lungs or kidncxs but the patient max Inc for mam 
xears 

The nodules consist of mnssesof granulation ti c «ue, and scattered through them 
are numbers of large cells containing multitudes of bacilli (Tig 27) 

Anesthetic, or Non tnberculated, Leprosy is the most common form met \ ith 
in hot climates The earliest phenomena consist in a certain amount of malaise 
x ithout appreciable fexer, together xxitli sharp tingling or lancinating pains and 
tenderness along the course of certain peripheral nerxes The ulnar median 
peroneal, and saphenous nerxes are those most often affected This is followed 
b} muscular vealness running on finailx to parahsis xarious modifications of 
sensation, and trophic phenomena mxoixing at first onh the skin, but later 
on attacking bones joints and muscles Circular xellox ish xxlute patches are 
obserxed in the skin spreading periphcrallx and tending to run together forming 
large irregular oxals the border is often nisei and lixpenensitixc but the 
central portions become atrophic dr} xxlute and anaesthetic The anTsthesia 
graduall} spreads, and serious lesions, parth due to trauma, partlx arising from 
trophic changes result The muscles atroph} and contract, and gixe rise to 
deformit}, the hands sometimes becoming marlcdlx clawed as in ulnar 
paral}sis Interstitial absorption of the bones of tile peripheral portions of the 
limbs maj lead the fingers toes and other portions to shrixel and disappear 
preceded b\ ankxlosis of the joints The affected nerxes can usualh be felt 
distinct!} enlarged and tender Visceral lesions are not so marked in tins as in 
the other form of the disease and the patient m,a} retain a considerable degree 
of health and strength, xxhilst his sexual powers are not much interfered x itn 
lTnd.ll} he dies from general debiht}, 01 from xarious complications, but the 
case maj last txxent} or more }ears 

The Treatment is still xer} unsatisfactor} Chaulmoogra oil administered 
both internail} and externall} is the drug' most frequentlx depended on, but 
latterl} intramuscular injections of corrosixe sublimate haxe been emplo}ed xxith 
some success 


Actinomycosis 

Actinom} costs is a disease of cattle and is due to infection b} a streptotlirix 
called Actinom} ces (the ra} fungus) A similar disease occurs in man but is 
rarely, if exer, caused by the same organism the term actinom} cosis is there 
fore hardly suitable but is, v e fear too firmly rooted to be displaced 

Actinom} cosis in cattle is usuall} acquired b} eating infected barle} or other 
cereal fragments of x hich are sometimes found in the primar} lesion' It most 
commonly affects the tongue or jaw, and causes a chronic fibrotic inflammation 
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(the wooden tongue, big jaw, or ' osteo sarcoma’ of cattle) These often suppurate 
in many places, producing multiple chronic abscesses, which discharge external!} 
and leax'e a diffuse inflammatory mass riddled with sinuses The pus from such 



Fig 29 — Box ine Actinomxces in Tongue (From Crookshanx’s ‘Textbook 

of Bacteriologx ’) 


abscesses contains small yellow or broxvn gritty bodies (often looking like grains 
of iodoform) which consist of colonies of the fungi, perhaps undergoing calcareous 
changes The structure of these colonies 
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"" may be made out by crushing the 

/ ' .1 s, particles between two slides and stain 

/ W. t mg the films thus produced, but is better 

/ seen by an examination of sections 

f Each colony consists of a tangled mass 

1 of mycelium, the central portion of 

/ ' \ xvhich often shows the presence of 

1 ' chain spores,’ xvhilst the peripheral 

» , part has a definite radial arrange- 

~ • ment, from xvhich the organism 

\ T ~ derives its name The mycelial fila 

\ * f *- ments xvhich project from the outer 

\ A ’ £•?*$?? 5 y portion of the colony are often greatly 
\ ~ thickened and appear in the form of 

\ ^ w r Indian clubs, the narrow ends being 

N X pointed mxvards These ' clubs ’ xvere 

formerly thought to be reproductive 
- - _ _ organs, but are probably caused by a 

Fig 30 -Coeonx of Human Acting- degeneration of the sheaths of the 

mx ces, AS SEEN in Pus filaments They are very well seen in 

bovine actinomycosis (Fig 29), out an- 
The absence of the radially - arranged 0 ft en absent or very badly formed in 
' clubs ’ is very obvious man 




In Man the disease is very similar in 
its clinical character, and may te caused by a number of organisms belonging to 
the streptothnx group Strictly speaking, 1 it is not a specific disease like tubercu- 
losis but a group like the suppurative diseases The organisms form colonies 
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in the tissues resembling those of the bovine disease, but the radial ai range 
ment at the peiiphcrj is often ill marked, and clubs arc absent oi ill developed 
(l'ig 30) The cultural characters difier gieatly in diflcrent cases, and the 
organisms causing the disease have not jet been ftillj investigated All the 
streptothrices which aflect man stain bj Gram’s method 

The dis eas e is found to be not uncommon when a systematic examination is 
made of the pus, etc , from all patients treated, when this is not done a con- 
siderable number are diagnosed as tuberculosis or s\ phihs It nsuallv occurs in 
farmers, millers, and others who are hi ought in contact with grain, and in a few 
cases infection from these materials mav be defimtclj traced In main cases 
the fungus enters the bodj from a canous tooth or from the tonsil, and the 
primary lesion is usuallj somewhere m the region of the mouth Less frequently 
it maj occur m other parts of the alimcntarj canal, cspecnlh in the cxcum, 
appendix (causing a condition which mav not be diagnosed from ordinarv appen- 



I ig 31 — Cervico-Facial Achnomvcosis (B\ kind Permission 01 
Mr Malcolm Morris ) 

dicitis in the absence of a microscopic examination), or in the livet giving rise 
to a very characteristic reticulated swelling, in which diffuse suppuration may 
occur Again, it may be primary in the lung, causing lesions similar to those of 
tuberculosis and often giving rise to localized empyemata The skin may also 
be affected, but in the majority of cases only by extension from the deeper tissues 
Lastly a few cases of primary actinomycosis of the central nervous system have 
been recorded 

The structure of these lesions resembles that of a tubercle, except that giant 
cells are perhaps less frequent (the disease being usually more rapid), and the 
centre of the nodule is occupied by a characteristic colony of the fungus At a 
later period the lesion breaks down and forms pus, containing the granular 
nodules described above The disease has a tendency 7 to spread locally, and, 
although not dangerous m itself, may become so by attacking important organs, 
or by becoming generalized, giving rise to pyrnmic abscesses in all parts of the 
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The commonest site for the primary lesion is close to the angle of the jaw, 
where it constitutes a ceruco facial tumour of tolerably characteristic appear 
ance At first the mass has a smooth, regular, and eien surface, and merges 
gradually into the surrounding tissues , the skin over it is usually hypenemic 
As time passes, little nodular excrescences with a peculiar yellowish apex form 
here and there on the surface of the tumour, and these finally soften, point, and 
burst, giving exit to a small amount of glutinous pus, in which the actinomycotic 
nodules can be demonstrated When all the fungus has been discharged, the 
abscess contracts and the wound closes The cicatrization induced by the con 
stant repetition of this process makes the surface of the mass curiously nodular 
and puckered (Fig 31), and this condition, when present, is almost pathogno 
momc Trismus is an almost constant symptom in the cervico facial form of 
the disease, coming on early, and being apparently independent of the size of 
the mass or its involvement of nerves 

The Treatment most recently adxised consists in the administration of large 
doses of iodide of potassium (grs 20 or 30 three times a day), which seems to 
have almost as great an influence in this disease as in syphilis This alone may 
suffice when there is no open wound but if open sores are present, surgical 
measures must also be employed Extirpation of all the infiltrated tissue, either 
by the knife or by vigorous scraping, should be undertaken, and the part freely 
cauterized in fact, it must be treated in exactly' the same way as a diffuse 
tuberculous mass This can, however, only be \ery partially’ earned out m the 
visceral affections 



CHAPTER VIII 
TUMOURS AND CYSTS 

Although the teim ‘ turnout ’ is often used for any abnormal 
swelling which may be met with in the body, yet foi scientific 
purposes its application is much more limited A tumour may be 
defined as ‘a mass of new foimation that tends to glow 01 persist, 
without fulfilling an)’ physiological function, and with no typical 
termination ’ The fact that it has no typical termination dis- 
tinguishes it from inflammatory oveigrowths, which always lead 
sooner or later to the formation of fibre cicatricial tissue or some 
modification of it, inflammatory growths, moieover, may disappear 
completely, and often diminish in size temporarily Puie hyper- 
trophies are excluded by this definition, since they always depend 
more or less on some increased physiological function, and arc 
composed of an increased development of normal tissues, as, for 
instance, the blacksmith’s biceps Congenital ovet growth of a limb 
or portion of a limb also occurs, and is known as ‘ gigantism ’ , it 
cannot be considered a tumour, being merely an exaggerated 
development of normal tissues 

The iEtiology of tumours is still obscure, the most definite fact 
being that in a considerable number of cases (variously calculated at 
7 to 14 per cent ) they follow and appear to be caused by some 
mjmy or vitiation, which determines an abnormal development of 
some of the tissues of the part Thus an adenoma of the breast is 
often attributed to a blow, and the irritation of a clay-pipe may 
produce epithelioma of the lip In some cases the irritation may be 
due to chemical substances such as soot (m the case of chimney- 
sweeps), tar, or petroleum, all of which occasionally lead to the 
production of epithelioma in persons brought much into contact 
with them , except in these cases, occupation is not known to 
exercise any influence in the causation of tumours 

The question of heredity as a predisposing factor is still unsettled 
It was formerly thought to be of considerable importance, but recent 
observations and statistics have not strengthened this view 

The geographical distribution of tumours has only been inves- 
tigated in the case of cancer The results of different series of 
, observations have been fairly concordant, and tend to show that the 
disease is most common m low-lying, damp, well-wooded areas, 
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especially if they are liable to periodical floods, as, for example, the 
Thames Valley It also seems proved that certain houses claim 
more than their average proportion of victims from cancer — in other 
words, that cancer is to a certain extent a house disease This has 
been taken to indicate an infectious origin for the disease, but other 
interpretations are possible 

The agc-incidcncc varies with the type of tumour Most innocent 
forms may occur at any age, though to this rule there are several 
interesting exceptions — eg, the adenomata of the breast, which 
grow only during the period of functional activity of the gland , the 
fibro-myomata of the uterus, which commence and grow only during 
the epoch of child bearing , certain osteomata, which form exaggera 
tions of normal tubercles of bone, and grow only whilst the bone 
grows , and some enchondromata, which arise from ossifying 
cartilage and continue their growth only during the activity of that 
structure — t c , until it becomes ossified In the malignant tumours 
the age-incidence is better marked Sarcomata occur at all ages, 
but are especially common in the first half of life, whilst carcinomata 
are very rare before the age of thirty, and are most common after 
the age of forty 

The effect of set on the incidence of the innocent tumours and the 
sarcomata is not marked Women are more liable to carcinomata 
than males, but this is in large measure owing to the frequency with 
which this disease attacks the uterus and female breast , cancer of 
the mouth and other portions of the alimentary canal is more 
common m men than in women 

Many theories have been brought foiward to explain the patho 
genesis of tumours, but the only ones that need be mentioned are the 
three following (i) The parasitic theory rests partly on analogy 
with undoubtedly infectious diseases and partly on direct observation 
of the supposed parasite, and has been formulated chiefly for the 
malignant growths There is at first sight a close clinical similarity 
between the infective granulomata, especially tubercle and cancer , 
m each there is a primary lesion marked by invasion and destruction 
of tissues, followed by secondary growths m the glands or internal 
organs, reproducing the structure of the primary focus But the 
analogy is only superficial , the secondary tubercles are due to the 
carrying of the infective agents (the bacilli) m the blood or lymphatic 
stream to distant regions, where they are deposited, and continue to 
grow and give rise to an inflammatory reaction The secondary 
nodules of cancer are caused by the transference m the blood or 
lymph of actual cancer cells derived from the primary tumour, 
which are deposited elsewhere, and continue their growth undis 
turbed, m spite of their change of environment So-called ‘ cancer 
parasites ’ have been described by numerous pathologists, and have 
been identified as protozoa or as blastomycetes They are now 
generally recognised as leucocytes or red corpuscles, which have 
entered cancer cells and undergone various forms of degeneration, 
or as portions of nuclei, paranuclei, etc A few investigators claim 
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to have cultivated blastomycetes from cancers, and to have produced 
cancers by the injection of the cultuies into animals, but these 
results have not been geneially accepted 

Cancers are inoculable, but only into the same species of animal — 
c g , cancers occurring in mice can be inoculated into mice, but not 
into other animals, and cancers in man are auto inoculable (c g , 
epithelioma of one labium may infect the othei by contact), but can- 
not be transmitted to the lowei animals Tins is not to be legal ded 
as a proof of its infectious nature , the living cells which are trans- 
planted continue to grow, just as they do in the formation of 
secondary growths 

2 The theory of foetal residues was originated by Virchow’s sug- 
gestion that in the ossification of cartilage small islets might be left, 
which subsequently grow and develop into enchondiomata , the 
idea was at a later date expanded by Cohnheim to include all 
tumours It certainly affords an explanation of some \arieties of 
growth, such, for instance, as the dermoid cysts which 01 iginate in 
portions of epidermic structuies left behind during embiyomc 
development But it is not a complete explanation, since it is 
obviously inapplicable to the formation of epitbehomala in scais, 
and even where it may apply, no teason is assigned why the 
embryonic ‘ rest ’ should suddenly take on renewed giowth m aftei-hfe 

3 Ribbert’s theory of tissue tension is especially applicable to 
the carcinomata, and attributes the initial defect to a weakness 
m the connective tissues m proximity to the epithelial cells, so that 
the latter are alloived to proliferate and invade the surrounding 
structures The balance of evidence seems decidedly opposed to 
this theory, although it affords a satisfactory explanation of the 
frequency of carcinomata in advanced life, when the vitality and 
resisting power of the tissues may be assumed to be lowered 

Tumours may be divided into two great classes from a clinical 
standpoint, viz , the benign and the malignant 

Benign or Simple Tumours are characterized by the neoplasms 
being“strrctly-'localr-by-their more or less exact limitation, being 
frequently encapsuled, and by their method of growth, which results 
from a proliferation of all the cells constituting their structure 
There is no tendency to infiltrate or invade surrounding tissues, ! 
which are merely pushed aside and compressed , pain and atrophy 
are sometimes caused by this pressure The capsule is formed by 
an ensheathmg layer of fibro cellular tissue, the outcome of the 
chronic irritation and inflammation engendered by the growth and 
development of the mass , hence enucleation is easy, and recurrence 
uncommon They are not unfrequently multiple, and may be 
hereditary , but these characters are no evidence of a constitutional 
taint 

Malignant Tumours,' unless removed by operation, are almost m- 
vanably-"fafal The following are the chief characteristics of 
malignancy (t) The primary growth is usually single, rarely 
multiple (2) It progresses steadily and constantly, but with 
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varying rapidity in different cases (3) The local development is 
characterized by an infiltration of the surrounding tissues, which are 
gradually replaced by the tumour substance A capsule is rarely 
formed, or, if at all, only in the early stages, and thus the limits of 
the growth are not clearly defined Moreover, many varieties 
spread locally along the efferent lymphatics, and hence, although 
the growth may appear to have been completely excised, recurrences 
are very common, owing to the non removal of these invisible exten- 
sions of the disease into apparently normal tissue If a malignant 
tumour with all its ramifications is completely removed, it does not 
recur The impossibility of knowing whether all the growth has 
been removed, or how far it has extended into the surrounding 
tissues, is responsible for the frequent recurrences (4) When a 
malignant tumour invades the skin, it usually leads to ulceration 
and is very liable to septic infection, and then not uncommonly a 
foul fungatmg mass results (the fungus hannatodes of the older 
pathologists) (5) Secondary deposits due to embolic dissemina- 
tion of the cells of the growth are often found m neighbouring 
lymphatic glands or distant viscera (6) An apyrexial cachexia 
develops in the later stages, partly due to the pain, partly to 
the pressure of the growth on important structures, and m 
part to the absorption of toxic products from the tumour The 
patient becomes thin and emaciated, the face drawn and with 
an expression of pam on it , the appetite is impaired, and the skin 
often sallow and earthy-looking (7) Finally, death ends the scene, 
after a longer or shorter period of suffering 

The degree of malignancy varies with different tumours In 
some the local phenomena predominate, whilst in others the con- 
stitutional symptoms are the more important Thus, rodent ulcer 
is slow m its progress, and produces no visceral deposits , it destroys 
life merely by implication of vital paits Melanotic sarcoma, on the 
other hand, may produce only a small primary growth, but the most 
extensively diffused secondary deposits may form in the viscera 
The sarcomata are usually disseminated by the blood stream, and 
hence secondary growths are not very common m lymphatic glands, 
whilst the carcinomata spread by means of the lymphatics Even 
among the latter considerable differences are manifested , thus, m 
glandular cancer secondary growths occur both in the lymphatics 
and the viscera , whilst m squamous epithelioma neighbouring 
lymphatics are affected, but the viscera generally escape 

Recently it has been shown that there is a profound structural 
difference between malignant tumours on the one hand and benign 
tumours or inflammatory lesions on the other The difference exists 
m the characters of the mitotic figures seen in dividing nuclei 
These are of two sorts In simple tumours and in inflammatory 
lesions the mitoses are of the somatic type — 1 e , similar to those 
occurring m the development of all the cells of the body other than 
the ova and testes In malignant tumours there are some mitoses 
of this nature, but cells may also be seen which are undergoing a 
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heterotype form of division, such as is only observed normally m the 
formation of the generative cells The mam difference is m the 
number of chromatin filaments, of which there are (m man) thirty-two 
m somatic mitosis, and sixteen m the heterotype form In other 
animals other numbers occur, but the one is always exactly half of the 
other These facts are as yet unexplained, but they are of profound 
theoretical interest in relation to the nature of malignant growths 

Classification of Tumours — The following is a practical scheme of 
classification, based partly on the structure of the tumour, and partly 
on that of the tissue from which it originates 

I Tumours derived fiom the Connective Tissues 

(a) Of embryonic type 

Sarcoma 

( b ) Of adult type 

Myxoma (mucoid tumour) 

Lipoma (fatty tumour) 

Fibroma (fibrous tumour) 

Chondroma (cartilaginous tumour) 

Osteoma (bony tumour) 

Myoma (muscle tumour) 

Neuroma (tumour in connection with nerves) 

Glioma (tumour of neuroglia) 

(c) Formed of combinations of simple tissues 

Angioma (tumour composed of blood\ essels) 
Lymphadenoma, or lymphangioma (tumours of 
lymphatic origin) 

Odontoma (tumour connected with the teeth) 

II Tnmouis composed Wholly or Chiefly of Epithelium — These 
may resemble papillae or glands, or may infiltrate the connective 
tissue in a wholly irregular way, and hence may be subdivided as 
follows 


[a) Tumours resembling 
Papilloma 


papillae 

( Squamous-celled 
4 Cuboidal-celled 
( Columnar-celled 


( b ) Tumours resembling 

Adenoma 

(c) Atypical tumours 

Carcinoma 


glands 

( Cuboidal-celled 
(Columnar celled 

( Squamous celled (epithelioma) 
Cuboidal-celled (glandular carcinoma) 
Columnar-celled 


III Tumours growing from Endothelium 
Endothelioma 


IV Tumours formed by the Inclusion of Part of another Embryo 
Teratoma 
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I The Connective-Tissue Group of Tumouis (i) Tumours 
J composed of Embryonic Connective Tissue 

1 Sarcom a ( = a flesh-like tumour , Greek, cra/>£, flesh) — A sarcoma is 
a malignant tumour which is derived from connective tissue Like 
all tumours, it consists of a parenchyma, formed of cells which have 
taken on the power of continued and apparently limitless growth, 
and of a more or less inert supporting network or stroma consisting 
of fibrous tissue, bloodvessels, etc It is characteristic of the 
sarcomata that these two elements are intimately mingled together, 
each— parenchyma- cell- being-^separated— fx.om_ats_neighbours_by 
delicate fibrillae of the stroma , m the oth er, great group of malignant 
tumours" (the carcinomata) this is not the case, since.the parenchyma 
cells occur in masses or alveoli which are enclosed by, and sharply 
marked off from, the stroma The parenchyma cells of the sarcomata 
are of mfisoblastiG-origm, and resemble the cells from which the 
connective tissues are formed m the embryo both m shape and in 
their capacity for continued growth , hence they are often referred 
to as enibryonic_connective^tissue-Gells- There is, moreover, a great 
resemblance between the sarcomata and inflammatory new forma- 
tions, which are also composed of mesoblastic cells which have 
assumed the power of growth , and this resemblance is increased by 
the fact that in both cases these embryonic cells may undergo 
organization into more mature forms of connective tissue, such as 
fibrous tissue or bone There is, however, this marked difference 
between the two the inflammatory new formations arise as the 
result of a definite irritant, and cease to spread when that irritant 
ceases to act , whereas the sarcomata usually arise without apparent 
cause, and continue to spread indefinitely 

A sarcoma may at first be well defined 01 even encapsulated , but 
many forms from the first, and all later on, infiltrate the surrounding 
tissues, replacing them with their own particular structure, a process 
which can be well observed m sarcomata of muscles The blood- 
supply is very abundant, and, indeed, may be so free as to cause the 
tumour to pulsate The vessels consist of spaces or clefts within 
the tumour substance, and are lined merely by the most delicate 
endothelium , the arteries and veins in the neighbourhood are much 
dilated Interstitial haemorrhage is frequent, owing to the thinness 
of the vessel walls, and cysts may m this way be produced Dis- 
semination is usually dependent on the relation of the tumour to the 
veins As already stated, the veins communicate with spaces 
hollowed out of the tumour substance , into and along these the 
sarcomatous tissue may burrow, until the apex of this intravascular 
growth projects into the lumen of a vessel m which the blood is freely 
circulating It may be detached by some slight mechanical injury, 
and is then carried away as a malignant embolus , if a large portion 
is set free, it may lodge in the right side of the heart, or m the lungs, 
and cause a fatal result Smaller emboli are either detained in the 
lungs, or pass through into the general circulation, giving rise to 
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secondary growths wherever they are arrested , it is quite usual for 
general visceral implication to be secondary to the pulmonary 
growths Nothing is known as to the existence of nerves or 
lymphatics in sarcomata , occasionally, however, dissemination by 
way of the lymphatic glands is met with, especially m melanotic 
sarcoma, lympho sarcoma, and sarcoma of the tonsil, testis, and 
thyroid body 

The various forms of sarcomata described below have a tendency 
to become organized into tissues which bear a close resemblance to 
the normal connective tissues, and tumours m which this process 
has taken place to a marked extent often receive special names, e g , 
fibro sarcoma, m which the parenchyma cells become organized into 
fibrous tissue, osteo-sarcoma, m which they develop into bone, 
chondro-sarcoma , and lipo-sarcoma 

Degenerative changes are also apt to occur m the older portions 
of a sarcoma, but not at the spreading edges, so that the malig- 
nancy of the tumour is not thereby affected Fatty degeneration is 
the commonest, and leads to the* formation of a tumour, which must 
be distinguished from a lipo-sarcoma , mucoid softening may also 
take place, and tumours m which this has happened are often known 
as myxo-sarcomata Haemorrhage 
, is frequent into the softer varieties, 

* and calcification is not unfrequent in 
the more chronic forms 

On naked -eye examination, a 
sarcoma presents a more or less 
homogeneous appearance, the colour 
varying with the amount of the 
blood-supply, from a grayish white 
m the fibro-sarcomata to a deep 
maroon colour m the myeloid On 
scraping the cut surface, juice, like 
that from a cancer, is never obtained, 
even when the tumour has been 
removed from the body for some 
time, and thus the cohesion of the 
cells impaired , a milky substance then sometimes appears, whilst 
m myeloid sarcoma a slimy fluid escapes, but it m no way resembles 
that obtained from a cancer 

This form of malignant disease occurs most commonly in young 
and middle aged people, especially affecting the first and fourth 
decades of life , it may also be congenital The degree of malig- 
nancy varies considerably, some forms being almost benign, or, at 
any rate, only locally malignant, whilst others are exceedingly 
virulent m nature 

Sarcomata are divided artificially into the following groups, 
depending on the size, shape, arrangement, and character of the 
constituent cells (a) The round-celled , (b) the spindle-celled , 
(c) the myeloid , (d) the alveolar , and (e) the melanotic 


Tig 32 — Small Round celled 
Sarcoma infiltrating Muscu 
lar Tissue (Tjllmanns ) 
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( a ) Round-celled 'Sarcomata (Fig 32) consist of a mass of round 
cells containing a very definite circular or oval nucleus , the inter- 
cellular substance is slight m amount, and often homogeneous in 
character The mass is very vascular, and may even pulsate , it 
is soft, like granulation tissue, and usually grows rapidly Several 
subdivisions are described (1 ) The small tound -celled sarcoma is 
extremely malignant, infiltrating surrounding parts, and early giving 
rise to secondary deposits , lymphatic glands are not unfrequently 
affected in this variety The small size of the cells is thought to 
be an indication of the rapidity of growth, since they divide before 
having time to grow to a large size Any part of the body may be 
involved, and it may be met with at any age (11 ) The large lound- 
celled sarcoma is made up of larger cells, which contain one or two 
large oval nuclei with an abundant protoplasm around A well- 
marked stroma is interspersed between the cells, and an alveolar 
arrangement is sometimes present , it occurs m the same position 
as the former, but is rather less malignant (111 ) Lympho-sai coma is 



Fig 33 — Spindle-celled Sarcoma 

The individual cells have been separated, and the characteristic nuclei can 

be seen 

very similar m structure, the cells, however, are small, and the 
intercellular substance is of a delicate reticular nature, corre- 
sponding to the retiform tissue commonly met with m lymphatic 
glands Such tumours grow rapidly, and are exceedingly malig- 
nant , they usually start in lymphatic glands, or m the lymphoid 
tissue of mucous membranes, and are disseminated by means of 
the lymphatics For the clinical characters of these tumours, see 
Chapter XIV 

( b ) Spmdle,eelled"Sarcomata (Fig 33) consist of large or small 
spmdie-cells, which are often arranged m a somewhat fasciculated 
manner with a greater or less amount of intercellular substance 
When consisting of small cells , the tumour grows rapidly, and is firmer 
and less succulent than the round-celled variety They may originate 
m any part of the body, but more especially from aponeuroses, 
fasciae, tendons, etc , constituting localized growths, which are at 
first tolerably well defined, but later on invade and infiltrate surround- 
ing parts When growing rapidly, the cells become less fusiform m 
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shape, and may even approach to the round cell in character, after 
passing through a stage known as the oval or oat-shaped sarcoma 
These tumours, consisting of small spindle cells, are usually very 
malignant in character In some cases the cells undergo organization 
into well-formed fibrous tissue, and the tumour closely resembles a 
simple fibroma, being well encapsuled, so that it can be shelled out 
with ease These tumours aie known as fibro-sarcomata (‘recurrent 
fibroid’ tumours of Paget), and are not uncommon in the sub- 
cutaneous tissues They are on the border-line of malignancy, since 
they rarely form secondary growths, and often do not return for two 
or three years after removal But they usually recur more rapidly 



Fig 31 — Mieloid Sarcoma showing the Multi-nucleated Myeloid 
Cells (M\elopla\es) lung amongst the More Abundant Spindle 
Cells (Green’s Pathologi ) 

after each operation and show signs of greater malignancy, until, 
after, perhaps, being removed a dozen times, they recur with all the 
characters of an ordinary spindle celled sarcoma 

The laigc spvidle-cdled saicomata are softer and of a deeper colour 
than the former They grow from the fibrous tissues, and not 
uncommonly from the viscera The congenital sarcoma of the 
kidney is of this nature, though some of the cells become transversely 
striated, looking like muscle fibres, such tumours are sometimes 
called ‘ myo-sarcomata ’ 

(c) Myeloid Saicomata (Fig 34) are characterized by the presence 
of large numbersTof multi-nucleated giant cells (inycloplaxes), im- 
bedded m a considerable quantity of round or spindle cells, the 
intercellular substance being usually of a gelatinous nature The 
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myeloid cells vary a good deal m size, but always contain a large 
number of distinct nuclei, which are not distributed regularly m the 
periphery of the cell, as in the case of the giant cells of tubercle , 
they may be regular m outline, or prolonged into numerous inter- 
lacing processes, although these latter are usually not very evident 
There is also no definite arrangement of cells around them, as in the 
tubercular giant-cell systems These tumours are soft in consistency, 
and on scraping a slimy fluid is obtained They are exceedingly 
vascular, and may pulsate Haemorrhage into their substance is 
common, giving rise to cysts, filled with serum and a yellowish 
fibrinous clot stained with the colouring matter of the blood When 
fresh, the growing edge is of a dark maroon colour on section, and 
has been likened to the appearance of a pomegranate , when preserved 
in spirit, these tumours are always of a characteristic brown colour, 

owing to the formation of hsematin 
r, They are the least malignant of all 

_ . gal © \ sarcomata, but rarely or never 

glvmg nse to secondar y deposits, 
either in the lymphatic glands or 
t \ { v viscera Their growth is tolerably 

( <■' i ^ v / « ^ * rapid, and they may attain enor- 

W mous dimensions Myeloid sarcoma 

^ // 1S a t mos t invariably found growing 

, from bones, for the particular 

**, " ", I ( 1 sites, symptoms, and treatment, see 

,* Chapter XX A certain amount 

; i 1 of doubt exists as to whether 

’ these tumours should be included 

I'm 35 — Alveolar Sarcoma amongst the sarcomata, since their 

(Tillmanns ) clinical history and progress are 

The individual cells in the alveoli aie Q f a b en jrr n type, and the term 

here apparently l>ing in close con £ mveloma ? l las b ee n sutre-ested for 
tact, but in reality there is a certain myeloma nas Deen suggested ior 

amount of intercellular substance them, as indicating in measure their 
placed between each of them nature and structure 

( d ) Alveolar Sarcoma (Fig 35) is 
a variety m which the cells are grouped together in alveoli, separated 
by a distinct fibrous stroma On microscopic examination they 
closely resemble cancer , but on carefully pencilling a section with 
a camel’s-hair brush, it will be found that the stroma sends delicate 
prolongations between each of the cells This variety of tumour is 
most commonly found growing from the skin, and is occasionally 
of a melanotic nature, and always very malignant 
' (c) Melanotic Sarcoma is t he . most— virulent of all this group of 
rtumours] — because 'oH-the early date at which it forms secondary 
[ deposits in lymph atic g lands-and— mtemaLorgans It grows from 
Those portions of the body which are naturally pigmented, especially 
the rhnmid.coaboHthe eye, an d the sio n T hose growmg jrom-the 
former situation jar£-usuaJly_composed-of-spmdle.-cells-all -of-which 
contain granules of melanin , these choroidal tumours are true 


I'm 35 


— Alveolar Sarcoma 
(Tillmanns ) 
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sarcomata, and have a special tendency to form secondary deposits 
m „,the -live r- The melanotic tumo urs_of__tbe_shin.-jnc 3 st_f req uently 
dexelop-from pigme nted moles Tbey_ have an alveolar structure, 
and-were-formerly-regardecLasTilyeolar sarcomata” hut most"patliolo- 
gists now follow Unna m regarding ~the' tumour cells as being 
derived from downgrowths of the surface epithelium, and classify 
tlie_tumours_themselves-as_carciiiomata The pigment granules -in 
tliis^orrrr'ate“very~un'evenly~distnbuted‘rSome lying m the -stroma 
between. tlie.,aLveoli, .whilst^ others are_contained in the cells, some 
portions of the primary tumour are often quite free from pigment, 
and some of the secondary growths are often colourless, whilst 
adjacent growths may be absolutely black The nature of the 
pigment (melanin) is still uncertain, but the fact that it does not 
contain iron seems to indicate that it is not derived from haemoglobin 
It may be deposited m the skin of the patient apart from the tumours 
(melanosis), or may be excreted m the urine 

If the primary tumour is not removed very early, the nearest 
lymphatic glands are soon affected, and secondary deposits m the 
viscera follow The original tumour is often not very large, and the 
secondary deposits are similarly characterized by their number 
rather than by their size, scarcely an organ m the body being free 

Of late years a more benign type of melanosis has been described and is now 
well recognised by dermatologists It usually spreads from a congenital mole as 
a deeply pigmented patch, which may extend over an area of several square 
inches and presents at first no sign of induration or infiltration m this stage 
microscopic examination reveals no change in texture except pigmentation of 
the deeper layers of the cutis vera Sooner or later, a tumour develops in the 
centre of this patch, and may be either a sarcoma or a cancer, but more fre 
quently the former It is not very rapid in its course, but if left alone will finally 
become disseminated In treating this type of melanosis, it is essential to remove 
every portion of pigmented tissue as well as the tumour 

The Treatment of sarcoma consists in its removal as early and 
completely as possible This may be a simple matter m cases 
where the tumour is encapsuled, but even then recurrence is very 
likely to follow unless the capsule is also taken away, and a con- 
siderable margin of tissue beyond it Where, however, the growth 
is more diffuse, the only hope lies in cutting widely, so as to get 
beyond its furthest limits , the prognosis of such cases is very bad 

In hopelessly mopeiable cases somewhat similar measures have been 
employed as for the similar stage of cancer (vide p 210) Several 
cures have now been recorded from the use of Coley’s, fluid, which 
consists of a sterilized culture of the Sticptococcus ctystpclaiis and 
Miciococcits piodigiosus m bouillon This fluid is intensely toxic, and 
the injections, commencing with doses of half a minim, are 
gradually increased up to 7 or 8 minims , severe reaction usually 
follows, and the surgeon should aim at obtaining two or three such 
effects each week The fluid is introduced partly into the abdominal 
wall, and partly into or around the tumour In favourable cases 
the growth gradually dwindles The spindle-celled sarcomata are 
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apparently the most suitable for this treatment, whilst ossifying and 
melano-sarcotnata are but little, if at all, affected As to the value 
of X rays for sarcoma, see p 2x0 

(2) Tumours consisting of Connective Tissue of Adult Type 

Myxoma — A myxoma is a tumour consisting of connective-tissue 
cells, surrounded by and separated from each other by an intercellular 
substance of a mucoid character , a similar type of material occurs 
normally in the substance of the umbilical cord The cells are 
usually polygonal in shape, and present long branched processes 
which interlace with those from adjacent cells (Fig 36) The inter- 
cellular substance is homogeneous and translucent, containing 



Fig 36 — Mhomaious Tissue, showing the Stellate Cells, with their 
Branching Processes separated bi Translucent Intercellular 
Substance (Tillmanns ) 

wandering connective-tissue corpuscles, and traversed by blood- 
vessels , the density of the tumour varies inversely with the amount 
of intercellular substance It is not uncommon for this form of 
growth to be associated with sarcoma, and hence a thorough and 
early removal of the mass is always advisable 

Myxomata occur as rounded tumours, perhaps lobulated, in the 
neighbourhood of mucous membranes — e g , the face, intestine, and 
bladder , they also grow in the sheaths of nerves, and are the com 
monest form of simple tumour of the spinal cord Mucous polypi of 
the nose were formerly considered ,of this nature, but at the present 
time rhinologists look on them as merely consisting of oedematous 
granulation tissue 

Lipoma — A fatty tumour is an overgrowth of fibro-cellular tissue, 
infiltrated with fat On microscopical examination it differs in no 
respect from ordinary adipose tissue, and is not very freely supplied 
with bloodvessels 

When localized (Fig 37) it forms a tumour, soft and semi- 
fluctuatmg m consistence, rounded and lobulated in outline, and if 
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occurring in the subcutaneous tissues, the skin becomes dimpled on 
moving it from side to side, owing to the fact that fibrous trabeculae 
pass from the capsule to the skin The growth is usually en- 
capsuled and freely movable , but if exposed to pressure or friction, 
as when situated on a man’s shoulder and rubbed by the braces, it 
becomes firmly adherent to surrounding structures Such growths 
are either single or multiple, 
in the latter case perhaps 
occurring in hundreds, and ty 

are most commonly found \ < 

about the trunk or the upper t{ *’_ 

extremities It has been /*{-- , >\\ < 

stated that lipomata travel * -'fiv . / * / 

from one part of the body to / ~ V~ ** / L ~ 

another under the influence ~ v \ 

of gravity, but it is somewhat , "T l) f .\- \ , {C 

doubtful whether this ever , ’ y l/* & ♦ § (i f * 

occurs Occasionally sub- jff' { i 1* \ ^ " 

cutaneous tumours become ||r, ^ , jfff t s^U r A | ' 
pedunculated and pendulous \ * sj 

Deep intermuscular hpo- _ %> V" 3 -y 

mata are sometimes met ^ ^ziSlS r' 

with, and the diagnosis may 
then be uncertain, since their ~~ ' 

mobility and lobulated out- Fig t 37 -Lipoma, showing Characteristic 
t J i j r Lobulated Outline (From King s 

line are masked by the super- College Hospital Museum ) 

jacent tissues , they have 

even been mistaken for sarcomatous growths Still more difficult 
of recognition are those known as parosteal lipomata, growing from 
the outer surface of the periosteum They are often congenital, 
and appear as soft swellings, lying beneath the muscles in close 
proximity to a bone and suggesting the presence of a chronic 
abscess 

Pericranial lipoma is of a somewhat similar nature It is usually 
congenital in origin, and the cranium may be hollowed out beneath 
it An angiomatous element is sometimes present m these 
growths 

By the term Diffuse Lipoma (Fig 38 ) is meant a fatty infiltration 
of the subcutaneous tissues of some region of the body, particularly 
beneath the chm and at the back of the neck, and more rarely in the 
pubic region These growths are often multiple and almost always 
symmetrical They usually occur m individuals who drink beer 
freely and take but little exercise Their size diminishes on limiting 
the amount of alcohol and making the patient do physical work 

Occasionally the connective-tissue basis of a lipoma undergoes 
modifications , c g , it may become increased in amount, constituting 
a Fibro-lipoma, or be transformed into mucoid tissue, giving rise to a 
Myxo-lipoma , or, again, the vessels may become dilated, originating 
a Nsevo-lipoma , and even a Sarco-lipoma may develop 


Fig 37 — Lipoma, showing Characteristic 
Lobulated Outline (From King s 
College Hospital Museum ) 
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Localized or diffuse overgrowths are often met with m the sub- 
peritoneal fatty tissue, constituting Subserous Lipomata They 
occur not unfrequently m the lower part of the abdomen, and may 
e\tend into the inguinal and crural canals, forming the so called 
fatty tumour in these parts By their traction a process of peri- 
toneum may eventually be draivn down, and a truS hernia produced 

A similar condition occurs m 
the anterior abdominal wall, 
small pedunculated masses of 
fat projecting through con- 
genital or acquired openings in 
the linea alba or linea semi- 
lunaris , these are sometimes 
known as Fatty Hernia of the 
Linea Alba, and are often pain- 
ful 

Lipoma Arborescens is the 
term applied to a villous out- 
growth of fatty tissue, met with 
m the interior of joints, and 
usually associated with osteo- 
arthritis There is often a 
considerable increase m the 
amount of mtra-articular fluid, 
and the condition has then 
been designated ‘ synovitis h po- 
rn atosus ’ 

The Treatment of lipomata 
consists in their removal 
When they are loosely encap- 
suled, this is a very simple 
Fig 38 Diffuse Lipoma matter, all that is required m 

many cases being to squeeze the mass forwards between the 
thumb and finger, making the skm tense over it, and then to incise 
the capsule freely, when the tumour almost jumps out , but if there 
are many adhesions it may not be so easy In the diffuse forms 
dietetic and hygienic measures should first be tried Should an 
operation be required, it is well to cut through the whole thickness 
of the tumour at once, and deal with each half separately, dissecting 
it away from its deep attachments 

Fibromata consist of overgrowths of fibrous tissue , they were 
formerly divided into two groups, the bard and the soft, and 
although there is no essential difference between them, it is a useful 
clinical distinction 

The Hard Fibroma is composed of firm dense tissue, which creaks 
on section with the knife, the exposed surface showing numerous 
trabeculre of glistening fibres, similar in character to those met with 
m a tendon (Fig 39) Microscopically, interlacing fibril!® are seen, 
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which are sometimes arranged concentrically around the blood- 
vessels , there are but few nucleated cells m the more slowly 
growing tumours The vascular supply is somewhat defective, 
although dilated veins are often present m the capsule, and some- 
times m the substance of the mass , these, if opened by ulceration, 
may lead to profuse haemorrhage Hard fibromata are met with in 
the form of epulis, fihous polypus of the nose, keloid, and not uncom- 
monly in the sheaths of nerves 

Soft Fibromata develop as localized o\ergrowths of the sub- 
cutaneous fibro-cellular tissue, or as the so called Molluscum 
fibrosum In the latter case many different forms of the growth are 
met with , sometimes many small nodules develop, scattered widely 



Fig 39 — Section or Hard Fibroma (Roial College of Surgeons 

Museum ) 


o\er the surface, usually pinkish, and with the skin over them some 
what corrugated , these may be associated with changes in the 
underlying nerves (p 196) It also exists m the form of pendulous 
folds, perhaps involving a large area of the trunk , the so called 
pachydermatocele of the scalp is of this nature 

Chondro ma. — Cartilaginous tumours are met with growing in 
connection with either bones or cartilages They consist of hyaline 
cartilage, which, instead of being uniform m texture and devoid of 
vessels as at the articular ends of bones, occurs m the form of 
pellets or nodules of varying size, held together by vascular con- 
nective tissue, which may ei en penetrate into the substance of the 
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cartilage The cells are also less regular in shape than is the case 
with normal cartilage, and are not arranged according to any definite 
plan 

Chondromata are liable to become calcified, and even ossified 
When large, the central parts may undergo a mucoid change, 
giving rise to a cavity which, if sepsis is admitted, becomes exceed- 
ingly foul They are not uncommonly accompanied in their growth 
by sarcomatous and other elements 

When growing fio m the long bones, chondromata usually start from 
beneath the periosteum, and are independent of the epiphyseal 
cartilage, although it has been suggested by Virchow that they may 
originate from a nodule of cartilage which has been displaced from 
its usual situation during an attack of rickets They constitute firm 
lobulated encapsuled tumours, and give rise to no pain, except when 
they encroach on neighbouring nerves They often attain a great 
size The growth may extend secondarily into the medullary canal, 
and thus cause expansion of the bone , or it may erode the compact 
tissue, and lead to spontaneous fracture Amputation of the limb 
will probably be necessary, unless the case comes under observation 
in the early stages, when the tumour can be gouged or scraped 
away 

Chondromata also originate fiom the smallei bones, usually from 
those of the hand (Fig 40) In such cases 
the growth commences m the interior, close 
to the epiphyseal cartilage , several tumours 
may be present in the same individual The 
bone is expanded by the growth, and the 
part becomes much deformed Treatment 
consists m incising the capsule, and scooping 
out the cartilaginous tissue, a proceeding 
which may result in defective growth and 
subsequent deformity In the later stages, 
however, amputation is inevitable 

Overgrowths of cartilage, known as Ec- 
chondroses, occur around the articular car- 
tilages m connection with osteo-arthntis , 
Fig 40 — Multiple q ie y a ] so anse from the cartilages and 

the Fingers septum of the nose, and from the laryngeal 

cartilages Some of the loose bodies which 
form m joints are of a similar nature 

Osteoma — Bony tumours are of two chief forms the cancellous 
and the nory 

Cancellous Osteomata are usually met with growing near the 
articular end of a bone, being derived originally from some isolated 
portion of the epiphyseal cartilage, which has perhaps been separated 
from its original connection after an attack of rickets It is well 
known that in this affection irregular outgrowths from the epiphyseal 
cartilage occur, and if one of these near the periphery of the bone 




PLATE II 



Exostosis of the Radius 


This growth occuried in a joung man aged twent} -three jears It will be noticed 
that it lias caused great deformits of the ulna and, indeed apart from the skia- 
gram, one might liaxe supposed that it had originated from that bone 
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becomes shut off from its epiphyseal attachment, it is easy to under- 
stand its development into a tumour, which consists of cancellous 
bone, capped by a layer of hyaline cartilage, from which it grows 
(Fig 41) It is pedunculated or sessile, and may attain to a large 
size, leading to considerable deformity (Plate II ) It necessarily 
develops m young people, and may be congenital As the indi- 
vidual grows, the basis of attachment may become separated from 
the epiphysis to an extent corresponding to the amount of growth 
which has taken place at that spot, or it may still remain attached 
to the epiphyseal line As a rule its grow th and development cease 
at maturity, when the caitilage covering it, as well as the epiphyseal 



Fig 41 — Semi-diagrammatic Representation Tig 42 — Subungual Exos- 
or Cancellous Exostosis or the Upper tosis (Bland Sutton ) 
End of tiil Tibia (Trom a Skiagram ) 

The patient had many other exostoses including 
one growing from the neighbourhood of the 
adductor tubercle of the femur, and another 
from the outer side of the head of the tibia 
in front of the fibula which has been omitted 
in the diagram The cartilaginous cap cover 
ing the cancellous tissue is clearly indicated 

cartilage, ossifies A bursa occasionally forms over the most promi 
nent part of these tumours as a result of friction or pressure, gn mg 
rise to the condition known as Exostosis Bursata , this cavity may 
communicate with the joint An effusion of blood or serum into 
the bursa may be the first evidence of the existence of such a 
grow'th Multiple exostoses are not unfrequently met with, and 
are then often hereditary The most common situation for such 
a tumour is the inner condyle of the femur, close to the adductor 

13 
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tubercle, but they are not rare on the inner aspect of the mandible 
The Subungual Exostosis (Fig 42) develops as a rounded, cherry- 
like swelling under the nail of the great toe It is very painful, 
and should be treated by removing the nail, incising the tissues 
over it down to the bone, and clipping it away with cutting pliers 
Fig 43 represents a skiagram of an exostosis growing from the 
proximal phalanx of the thumb 

Ivory Exostoses dei elop most frequently on the inner or outer 
aspect of the cranial bones, especially affecting the orbit, external 

auditory meatus, antrum, and frontal sinus 
(Fig 44) They consist of masses of very 
dense compact tissue, covered by periosteum, 
from which they grow They are usually 
lobulated, and when situated m the frontal 
sinus, or growing from the under surface of 
the skull, may give rise to serious symptoms 
from irritation or compression of the brain 
or its membranes In a few cases necrosis 
has resulted and they have sloughed out, 
thus bringing about a spontaneous cure 
Occasionally diffuse overgrowths of the 
bones of the skull (Hyperostoses) are met 
with, affecting either the calvarium alone, 
being then probably syphilitic in nature, or 
the facial and cranial bones, as m leontiasis 
ossea New formation of bone sometimes 
occurs in the substance of tendons which are 
exposed to irritation or excessive action, c g , 
the tendon of the adductor longus m riders, 
producing what is known as ‘ the r'der’s 
bone,’ but this is inflammatory m origin 
The Treatment of osteomata consists m 
their remoTal where possible This may 
be tolerably simple m the case of the can- 
cellous osteomata of the limbs, but is sometimes a most formidable 
proceeding when dealing with sessile compact exostoses of the 
calvarium 

Myoma — Myomata almost always consist of unstnped muscle 
fibres (Leiomyoma or fibromyoma), forming rounded and often 
encapsuled tumours, the cells of which are long and fusiform, 
and contain a rod-like nucleus Bundles of these cells are 
grouped together into fasciculi, which are arranged more or less 
regularly The tumours themselves are not very vascular, but 
vessels of considerable size are found m the capsule It is often 
difficult to distinguish these tumours microscopically from fibro- 
mata on the one hand, and from fibro-sarcoma*a on the other 
From the former they are known by the fact that individual cells 
can be recognised, and by the absence of wavy tendinous fibrillm , 



Fig 43 -—Skiagram of 
Exostosis growing 
erom the Base of 
Proximal Phalanx 
of Thumb showing 
Open Cancellous 
Texture and Origin 
nfar the £piph\seal 
Cartilage 
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from the latter the distinction depends on the facts that other types 
of tissue may occur in the sarcoma, and that the growing edge is 
usually more or less embryonic m character, whilst a myoma is of 
the same structure throughout Again, in a myoma the blood- 
vessels have distinct and definite walls, and m a sarcoma they 
are simply clefts or passages m the tumour substance 

Myomata are met with m the uterus, occasionally m the prostate, 
and more rarely m the walls of the alimentary canal or m the ovary 
Secondary changes sometimes occur, eg, mucoid softening, as m 
fibro-cystic disease of the uterus, calcification, ulceration with profuse 
hmmorrhage, and possibly consequent septic imflammation, whilst 
malignant disease may supervene 

Tumours consisting of stuped muscle fibres (Rhabdomyoma) have 
been described, but are exceedingly rare 



Fig 44 — Ivom Exostosis growing from Frontal Sinus, and encroach 

ING BOTH ON THE ORBIT AND THE CRANIAL CAVITT (BLAND SUTTON ) 

(From specimen in the College of Surgeons Museum ) 

Neuroma — True Neuroma is seldom met-with,- only five undoubted 
cases being on record It is formed by a mass of newly-formed 
ganglion cells and nerve fibres, which may be medullated or not 
In all but one case it involved the sympathetic system, and occurred 
in children or young people The tumours may attain considerable 
dimensions, are often multiple, and may be quite soft, like a lipoma, 
or firm They are insensitive and innocent, and may be freely 
remo\ ed 

False Neuromata, or those developing m connection with the 
sheaths of nerves, are more common, and may be desenbed under 
three headings 

i Localized Pseudo-Neuroma, vhich may be innocent or malig- 
nant, the former being a fibroma or myxoma, the latter usually a 

13 — 2 
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sarcoma It may project from one side of the nerve, or more 
frequently causes the nerve fibres to be separated and spread out 
over it (Fig 45) It moves more freely m a direction at right angles 
to the axis of the nerve than along its course When developing 
from a small nameless subcutaneous twig, it is termed a painful sub- 
cutaneous nodule, and then gives rise to intense pain of a neuralgic 
type, especially when compressed or irritated, or when exposed to cold 
A false neuroma growing from a larger mixed nerve (trunk neuroma) 
is less painful, because there are relatively fewer nerve fibrill®, and 

the mass is less exposed A growth 
on a pure motor nerve, though sensi- 
tive, is not associated with radiation 
of pain It is uncommon for tumours 
of this type to cause complete paralysis 
or anaesthesia, unless they are of a 
malignant nature They occur most 
frequently m healthy adults, and m 
women a little more commonly than 
m men 

Treatment — A neuroma, if painful, 
should be removed, care being taken, 
if possible, not to interfere with the 
continuity of the nerve fibnllas If 
this cannot be accomplished, the 
nerve must be divided, and the ends 
sutured together 

2 Diffuse or Generalized Neuro- 
fibromatosis ( Recklinghausen's disease ) — 



Fig 45 — Pseudo Neuroma 
Fibrous Tumour crowing 
trom Nerve Sheath and 
causing the Fibres to be 

WIDELV STRETCHED OV ER IT 


This consists of a diffuse thickening 


of the nerve sheaths, causing multiple 
elliptic 01 spherical tumours, or a 
generalised enlargement The growths may be encapsuled and 
limited, or not , they may be few m number, or hundreds may be 
present, and they are usually whitish and firm in texture They 
originate from the endoneunutn of the primary nerve bundles Any 
part of the peripheral nervous system may be affected, including 
the sympathetics, but it is most common m connection with the 
cranial nerves and the large plexuses of the trunk The actual 
symptoms are sometimes very slight, but the tumours may be sensi- 
tive to pressure, and some one of them, more exposed than the 
others, may be exquisitely tender Motor phenomena are rare, and 
paralysis is usually due to involvement of the nerve roots in the 
spinal canal, or to the supervention of sarcoma, which is a not un- 
common termination The disease may start at any time during life, 
and although progressing slowly, sooner or later terminates fatally 
No known iieatmcnt is of any avail, but should any particular tumour 
become large and tender, it may be removed 

In connection with this disease one frequently finds a large 
development of fibrous growths of the skm, similar to what we 
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have already described as molluscum fibrosum On careful micro 
scopical examination of specimens stained by Weigert’s method, the 
presence of nerve fibrillae can be demonstrated m these growths, 
showing that they are really neuro fibromatous m origin So 
excessive does this overgrowth occasionally become that a form of 
elephantiasis is produced, c g , the irregular hyperplasia of the scalp 
tissues known as a pachydermatocele 

A Plexiform Neuroma is a special modification of this process, 
occurring congenitally or in young people, and usually involving 
the trigeminal or superficial cervical nerves , it may be associated 
with the former condition The overgrowth is of a softer, more 
gelatinous type (myxo-fibromatous), and the resulting tumour 
consists of a plexus of thickened, tortuous, vermiform strands, of soft 
consistence, held together by loose connective tissue, but easily 
separable into their constituent elements, which are of a nodulated 
character, so that the dissected mass looks ‘ not unlike giains of 
boiled tapioca on a stung ’ (Alexis Thomson) The plexiform 
neuroma is almost always subcutaneous, but often dips deeply 
between and into the substance of muscles When limited in extent, 
the growth may be dissected out, and this is usually required for 
cosmetic purposes The final prognosis is rather better than in the 
former condition, as secondary sarcomatous changes are rare 

3 The bulb formed upon the proximal end of a nerve after its 
division is sometimes described as a neuroma (Traumatic Neuroma) 
It consists of a mass of fibro cicatricial tissue containing spaces, 
coiled up within which are numbers of newly formed axis cylinders 
(p 372) They are almost always present m amputation stumps, 
but are not painful unless adherent to the periosteum of the 
neighbouring bone, or to the cicatrix, when e\ery movement of 
the nearest joint causes traction upon them, and induces severe 
neuralgia 

Gliomata are tumours arising from the neuroglia of the central 
ner\ous system or retina, and, unlike the tumours described above, 
are of epiblastic origin They are most common in the brain and 
spinal coid, and are very rare m the retina, most of the growths 
occurring m this region, and supposed to be gliomata, being m 
leahty round celled sarcomata , the distinction is one of some im- 
portance, since the true glioma never gives rise to secondary growths 
(although it may infiltrate locally), and is completely removed with 
ease, so that recuirence is uncommon They consist of cells (which 
may be round, spider shaped or spindle-shaped) and of fibres , these 
occur m varying proportions in different cases, gi\mg rise to the 
hard and soft varieties Their colour often closely resembles that 
of the brain itself, and there is usually no sharp line of distinction 
between the tumour and the sui rounding tissue, so that they were 
formerly regarded as malignant and termed glio sarcomata They 
vary greatly in rapidity of growth and m vascularity 
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(3) Tumours formed of Combinations of Simple Connective Tissues 

Angioma — Several distinct varieties of tumour consisting of 
dilated arteries or veins exist, but the term * angioma ’ is applied only 
to those m which a new formation of bloodvessels occurs , hence 
aneurisms and varicose veins are not included in this category 

Three main types of angioma may be described (1) The simple 
nsevus, (2) the cavernous nsevus , and (3) the plexiform angioma 
The Simple Nsevus is exceedingly common, and consists of a 
mass of dilated capillaries, bound together by a small amount of 
connective tissue It is usually congenital, and may increase rapidly 
in size during the first few months of life It is located m the skin, 
or may also involve the subcutaneous tissues, but the tubular form 



Fig 46 — Section or Cavernous Angioma (Museum or Roial College 

of Surgeons ) 

In one or two of the cavernous spaces thrombi more or less adherent 

can be seen 

of the constituent vessels always remains It may be of a bright 
red colour or of a dusky tint For a fuller account, see Chapter XIII 
If untreated, simple nsevi may persist unchanged, or may disappear , 
m a few instances they increase rapidly m size, either early or late 
in life, sometimes giving rise to a considerable vascular growth, 
purplish in colour, and occasionally becoming prominent and 
pendulous Such a tumour is soft and easily compressible, being 
m reality a cavernous angioma , it may ulcerate, and profuse haemor- 
rhage may result Treatment consists m electrolysis, if excision is 
impracticable 

The Cavernous Naevus consists of dilated spaces, where the 
tubular form of the constituent vessels is lost, the arteries usually 
opening directly into thin walled cavities lined with endothelium 
without the intervention of capillaries (Fig 46) The tumours are 
thus more or less erectile in nature, somewhat resembling the corpus 
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cavernosum They are met with m the skm and subcutaneous 
tissues, constituting diffuse or circumscribed tumours of a reddish- 
blue colour, which can be emptied on pressure, but rapidly refill 
when such is removed, and in which pulsation is occasionally 
present A similar condition arises m the viscera, especially the 
liver, and then is always acquired, and it is not difficult m suitable 
cases to demonstrate that it has been formed by a dilatation of the 
capillaries between the lobules, the liver substance meanwhile 
disappearing by a process of simple atrophy Occasionally a 
cavernous angioma undergoes spontaneous cure as the result of 
some inflammatory affection similar m nature to phlebitis, a non- 
vascular fibro cystic mass remaining 

Under the term Plexiform Angioma may be included the cirsoid 
aneurism, or aneurism by anastomosis, the former term being 
applied by some authors to tumours consisting of large vessels, and 
then most commonly seen about the scalp and face, and the latter 
to a congeries of small vessels The treatment is always a matter 
of considerable difficulty (see Chapters XX and XXV ) 

Lymphadenoma and Lymphangioma — The primary tumours 
developing in connection with lymphatic glands and vessels are 
described m Chapter XIV 

Odontoma — Tumours originating from some abnormal condition 
of the teeth or teeth-germs are known as * odontomes ’ Bland 
Sutton, in his work on tumours/ has described seven different 
\aneties, several of which are, however, rarely met with in man 
W e can only deal here with the more important of these and must 
refer our readers to Chapter XXVII and to Sutton’s book for a 
fuller description (1) Epithelial Odontome — In this condition, 
formerly known as ‘fibro cystic disease of the jaw,’ the mandible is 
most commonly affected A tumour forms, consisting of spaces 
lined by epithelium, which are de\ eloped as irregular outgrowths 
from the enamel organ It occurs most frequently in young people, 
and may give rise to a growth of enormous size (2) Follicular 
Odontomes, or, as they are often termed, ‘dentigeious cysts,’ are 
produced by the development of a cavity around a misplaced or ill- 
developed tooth of the permanent set, which often lies horizontally, 
so that its eruption is impossible (3) Fibrous Odontomes are the 
result of a thickening and condensation of the connective tissue 
aiound a tooth sac They are most frequently observed in the 
lower animals, but are also said to occur in rickety children 

(4) Radicular Odontome is the term applied to a tumour composed 
of cement, developing at the root of a tooth It gives rise to severe 
pain, and may result in septic inflammation of the surrounding bone 

(5) Composite Odontomata consist of a conglomeration of the various 
forms of tissue enteung into the formation of a tooth, and developing 
in the neighbourhood of the jaw They may be \ery large, and 

' B1 ind Sutton, Tumours and C\sts Cassell and Co 
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probably some of the bony tumours described as osteomata of the 
antrum are of this natuie 

II Tumours of Epithelial Origin 

The various tumours grouped under this heading are composed 
mainly of epithelium, with a variable admixture of connective tissue 
They are derived from pre-existing epithelial structures, and vary m the 
arrangement and character of the epithelium with the site of origin 
Epithelial cells can practically be of only three types (a) The 
spheroidal or cuboidal, m which the three diameters are more or less 
equal , ( b ) the flat or squamous, in which two diameters are long and 
one very short , and ( c ) the columnar, in which one diameter is long 
and two are short These three forms of cells are found in most of 
the groups of epithelial tumours In some the structure conforms 
more or less to the normal type, and then the growth is probably of an 
innocent nature, as in the papillomata and adenomata , but when the 
structure becomes atypical, the tumour is likely to be malignant and 
of a cancerous nature 

Papilloma — This term ought really to be limited to tumours 
formed by an overgrowth of papillse, and since papillse are confined 
to regions covered with epithelium of epiblastic origin, they are, 
strictly speaking, only found in the skin and the so called 1 mucous 
membranes ’ which are morphologically of the same nature — t c , that 
lining the mouth, vagina, larynx, anus, etc They consist of the 
same structures as a normal papilla, there being a central core of 
mesoblastic tissue (connective tissues, vessels, etc ) covered by 
squamous epithelium, which may or may not undergo excessive 
horny development, and, like the normal papillae, of which they are 
an exaggeration, they project outwards from the general surface of 
the body, and never invade the subcutaneous or submucous tissues 

The term is, however, often used loosely to indicate a growth 
composed of a mesoblastic core with an investment of epithelium, 
whatever its origin , thus, we speak of papillomata of the large 
intestine, although in this region papillae do not occur Hence it 
becomes convenient to classify the papillomata according to the nature 
of the epithelium with which they are covered, since this is readily 
recognised microscopically, and affords a clue to their place of origin 

(i) Those covered by squamous epithelium occur in the skin, 
mouth, larynx, etc , and consist of bundles of papillae, which undergo 
extensive proliferation and frequently branch, forming secondary 
papillae If the epithelium undergoes keratinization, as in the 
common warts, they become hard, and may constitute horn-like 
outgrowths When they occur m moist situations, c g , between 
the toes, on the prepuce, or growing from mucous membranes 
(except that covering the vocal cords), this formation of horny 
substance is usually \ ery imperfect, and the papillomata remain 
soft It must be pointed out that many of the squamous papillo- 
mata are of infective origin, and not true tumours at all — eg , the 
venereal w'arts, condylomata, and mucous tubercles There are 
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some reasons for thinking that warts may be infective and due to the 
action of a micro-organism Not unfreqnently a papilloma which 
has become irritated may take on malignant action and be trans 
formed into an epithelioma, a change which would be characterized 
clinically by the base becoming infiltrated 

The papillomata which develop m the bladder and pelvis of the 
kidney are covered by many-layered transitional epithelium, and 
usually form long delicate fimbriated tufts containing delicate 



Tig 47 — Tibro adlnoma of Breast (Photomicrograph) 
A, Newly-formed glandular tissue B fibrous stroma 


bloodvessels, w Inch readily give way and may lead to considerable 
haemorrhage Portions are often toin off and escape in the urine 
where they are easily recognised. They often occur in conjunction 
with malignant growths 

(2) Papillomata covered by cubotdal or spheroidal epithelium occur 
in glandulai structures, especially m cystic adenomata of the breast, 
kidney, etc 

(3) Papillomata covered by columnar epithelium are sometimes 
found piojecting into cystic ca\ities in other tumours, as m the 
prohfetous ovarian cysts and in duct carcinoma of the breast, as 
also into dilatations of other ducts The ‘ papillomata ’ of the 
intestine are usually either adenomata or fibromata 
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Adenomata consist of new growths arising in connection with 
secreting glands, and m structure simulating somewhat closely the 
organs from which they rise (Fig 47) They differ from them, how- 
ever, in that they are incapable of producing the characteristic 
secretion, that they are devoid of ducts, and that the mimicry is 
incomplete, since the alveoli are less perfectly developed, and may 
be entirely occupied by several layers of epithelial cells The 
epithelium, which from the nature of the case is spheroidal, cuboidal, 
or columnar in shape, does not pass beyond the basement membrane 
into the connective tissue, and by this lack of infiltration they are 
distinguished from cancerous tumours A variable amount of con- 
nective tissue is always piesent, and may be normal in texture, or 
may manifest various modifications Adenomata are usually en- 
capsuled, being merely connected with the original gland by a 
pedicle, through which the vessels enter When growing from 
mucous membranes, they are sometimes pedunculated, as m the 
so called polypus recti The alveoli in some cases become distended 
with effusion, giving rise to a cysto adenoma or adenocele They 
are absolutely free from malignancy, except when, as occasionally 
happens, the connective tissue undergoes a sarcomatous change, 
whilst sometimes carcinoma supervenes When of large size, they 
may cause trouble by compression of important structures Any 
glandular organ may become affected with adenoma, and several 
varieties will be described hereafter in the chapters on the breast, 
thyroid body, prostate, testis, etc They are also found as congenital 
tumours m connection with the thyroid body, postanal gut, and 
possibly the kidney The growth is usually slow, but occasionally 
becomes rapid 

Caicinoma — The malignant foims of epithelial new growth are 
kno wiTas cancers or carcinomata, of which the following varieties 
are described, viz , epithelioma, columnar carcinoma, and glandular 
or acinous cancer, according to whether the epithelium from which 
the tumour is derived is of the squamous, columnar, or spheroidal 
type The term ‘ colloid cancer ’ is also used to indicate a degenerative 
change occurring in some forms 

The essential character of a cancerous growth consists m an 
unlimited multiplication of the epithelial elements of the organ or 
tissue attacked In some cases this may result m the formation of 
a superficial outgrowth of a papillomatous type, while deep pro- 
cesses or columns of cells advance into the tissues along the 
lymphatic channels, and even burst through the basement mem 
brane of glandular alveoli The irritation of this development leads 
to an infiltration of the surrounding structures Avith round cells, 
which are presumably inflammatory in origin, by the agency of 
which the normal tissues are disintegrated and removed, and a 
stroma of variable density develops around the epithelial outgrowths 
Hence all cancerous tumours may be said to consist of a fibro- 
cellular or fibro-cicatncial stroma (Fig 51), within the alveoli of 
which are collections of epithelial cells, sometimes arranged m a 
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methodical manner, but more often packed irregular!) together, and 
with no intercellular tissue between them The aheolar spaces are 
m reality dilated lymphatics, and hence it is easy to understand that 
carcinomata are disseminated along these vessels The cancer 
cells are epithelial m origin, and of \ ery \ ariable size and shape , but 
they al\\a)s retain more or less the characters of the epithelium 
from which they are originally developed , thus, a squamous 
epithelioma is never derived from a part covered with columnar 
epithelium, or vice vast Blood\essels ramify through the stroma, 
and are more or less abundant according to its density The 
tumours are not necessarily tender to the touch, but a considerable 
degree of pain, usually of a 


neuralgic t)pe, is often com- 
plained of, especially m the 
harder forms, where tissues get 
dragged upon by the contract- 


ing stroma. 

Epikhelioma (syu Squamous 
EpitheliomaTTpithelial Cancer) 
—By tins term is '"meant a 


cancerous tumour growing ' 
from skin or from those por- 
tions of the mucous mem- 


branes which are covered with 


squamous epithelium 

Epithelioma is usually met 
with in middle-aged or elderly 
mdmduals, although occasion 
ally it is seen in young adult 
life Any portion of the shm 



may be the site of this tumour, 


*as also the mucous membrane 


of the mouth, pharynx and 
oesophagus, and that lining the 
gemto-urmary tract It com- 
monly results from some long- 
continued irritation, as in the 


Fig 4S — Topical EpiTHELiOMATOLb 
Ulcer shoving Heaped ip Margins 
and Deep Central Crateriforv 
Encaaation (College of Slrgeons 
Mlseum ) 


lip or tongue, wdnlst upon the penis it is ahvays associated with a 
long foreskin Old scars, especiall) if they become ulcerated, are 
likely to be invaded, and the disease may super\ ene on intractable 
lupus 


Clinically, epithelioma may be looked upon as a malignant wart, 
which not only grows outw r ards from the surface, but also burrows 
deeply into adjacent tissues, sooner or later ulceration follows 
Several characteristic forms are described (a) It may occur as a 
nodular indurated mass, with hard everted edges and central ulcera- 


tion, gnmg rise to a somewhat cratenform ulcer (Fig 48) (b) The 

destructive process may extend equally wnth the new r formation, 
leading to the appearance of a depressed sore, wnth sharply-cut edges, 
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closely resembling a rodent ulcer (c) Occasionally the superficial 
outgrowth is excessive, and the destructive process limited, giving 
rise to a projecting cauliflower-hke mass, which is soft and easily 
bleeds ( malignant papilloma) (d) A chronic epithelioma is sometimes 
seen, m which the fibrous stroma contracts and compresses the 



Fig 49 — Epithelioma of Lip 

The epithelium at the left-hand margin of the figure is normal, whilst at A the 
altered appearance of the cells appears to indicate that they ha\ e become 
malignant at B, C D they are growing down into the stroma m irregular 
columns B indicates a small cell-nest and C passes through one half an 
inch from its e\tremity The connective tissue stroma is inflamed This is 
most marked at F 

columns of epithelial cells , the surface is then indurated and wart- 
like, with but little ulceration, whilst the base is very hard, and the 
progress of the case much less rapid than m other forms This form 
is not uncommon in the lip (Fig 295) 
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The disease, as a rule, early infects neighbouring lymphatic glands, 
which become the seat of a similar growth, and, if superficial, sooner 
or later involve the skin and give rise to characteristic ulceration 
As the disease progi esses, more distant groups of lymphatic glands 
are attacked , it is unusual to find this form of cancer disseminated 
through the internal \ iscera The glands sometimes become cystic, 
especially m the neck, and on cutting into them a thin, turbid fluid 
like sero-pus escapes, mixed, perhaps, with masses of epithelial 
debris , from time to time similar material is discharged through the 
resulting sinuses Ulceration into the main vessels of the neck may 
also follow, and cause death from haemorrhage , otherwise the fatal 
event is due to cachexia and exhaustion 



Tig 50 — Epithelial Cell-nest, from an Epithelioma or the Mouth 

A, Stroma, with collections of small round cells , B layer of basal epithelial 
cells C, pnckle cells which at D have become flattened E and F show the 
final stage, the cells being transformed into badly-formed keratinous scales 

M tcioscopically , an epithelioma consists of club-shaped columns of 
epithelial cells (Fig 49), ramifying m the subcutaneous tissues, and 
interlacing freely with each other, so as to produce an irregular 
network, the meshes of which are occupied by a fibro cellular stroma, 
which is frequently infiltrated by an inflammatory exudate of small 
round cells (largely lymphocytes or plasma cells) The parenchy- 
matous or true cancer cells are derived from the prickle-cell layer of 
the epidermis, and in most cases their nature can be readily made 
out In some rapidly-growing very malignant cases, however, the 
cells undergo so much alteration that the prickles are difficult to 
find The cells in contact with the stroma are usually regular, and 
resemble the basal layer of normal skm , the cells above this are 
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polygonal m shape, and in the outer layers may become flattened 
and undergo imperfect keratimzation This is best seen m the cell 
nests (Fig 50) which develop in the substance of the columns, and 
m these the different layers can be readily traced 

Glandular or Acinous Cancer — Glandular cancer may be looked 
on as a malignant form of adenoma, bearing the same relation to the 
latter as does an epithelioma to a benign papilloma The epithelium 
of the glandular acini, from which it originates, is not retained by 


B A 



Fig 51 — Carcinoma (Scirrhus Mamma:) 

A is an alveolus of epithelial cells , B, a column of similar cells infiltrating the 
connective tissue C is also a fine column of growth which has shrunk away 
from the stroma so that the endothelial lining of the space is apparent , the 
presence of this endothelium shows that the space now filled by cancer cells 
was originally a lymphatic vessel or space D is a large epithelial cell with 
a single nucleus (parenchymatous giant cell) 

the basement membrane, but travels beyond it along the lymphatics 
into surrounding parts, which are transformed into the tumour sub- 
stance by a process already described The amount of stroma varies 
considerably, and according to whether it is abundant or small in 
quantity, the tumour is hard or soft m consistence, and slow or rapid 
m growth To the former type the term Scirrhus is applied , to the 
latter, Encephaloid 
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Seirrhus is m et with most frequently m the breast, but also occurs 
m nfg^prostale, pancreas, and pyloric end of the stomach The 
clinical features of the disease as seen m the breast are described m 
Chapter XXXIII On naked-eye examination a scirrhous tumour 
appears as a hard nodular mass, the limits of ivhich are imperfectly 
defined When cut across, it creaks under the knife, and presents a 
yellowish-white surface, which rapidly becomes concave owing to 
the contraction of the fibrous stroma It has often been compared 
to the section of an unripe peat or turnip, both on account of the 
grating sensation imparted to the knife and from its appearance 
„ On scraping the cut surface with the blade of a knife, a typical 
cancer juice is obtained, consisting of epithelial cells and debris 

On microscopical examination, the tumour is found to consist of 
an abundant and well-marked stroma, the acini of which are filled 
with epithelial cells (Fig 51) In the centre fatty degeneration is 
often present, small cysts being occasionally produced m this way 
At the periphery the growth may be seen extending m all directions 
along the lymphatics, whilst a round-celled infiltration of the sur- 
rounding tissues is also evident 

Where the stroma is very excessne, the cell elements, and, 
indeed, the whole tumour, may undergo atrophy, owing to com- 
pression of the nutrient vessels, constituting the variety known 
as at 1 opine sen thus 

Encephaloid, Medullary, or Acute Cancer, is the term given to a 
growth of a similar nature, in which the stroma is much less abundant 
than the cell elements It constitutes a rapidly-growing tumour, 
not so hard as a seirrhus, abundantly supplied with bloodvessels, and 
very early infiltrating surrounding parts and affecting neighbouring 
lymphatic glands The skin over such a tumour is stretched, and 
dilated blue veins can be seen through it Ulceration occurs early, 
and from this surface a foul, bleeding, fungating mass sprouts up, 
formerly known as a ‘ fungus haematodes ’ Encephaloid cancer is 
met with in the breast, testis, kidney, and a few other glandular 
organs 

On section it is found to be composed of a soft whitish mass, 
somewhat resembling brain substance It is usually very vascular, 
perhaps pulsating, and haemorrhagic extravasation into its tissues is 
not uncommon An abundant juice is obtained on scraping Under 
the microscope large groups of spheroidal epithelial cells are seen, 
held together by a scanty stroma 

Columnar Carcinoma — This affection, which was formerly termed 
‘ columnar epithelioma,’ is m the majority of cases a true glandular 
cancer It is met with most frequently m the alimentary canal, 
arising from any portion of it m which columnar epithelium occurs, 
and usually originating as an overgrowth of Lieberkuhn’s follicles 
(Fig 53) These form a projecting growth from the surface in the 
same way as a papilloma springs from the skin, but also penetrate 
deeply into the submucous and muscular coats The deep pro- 
cesses retain an imperfect alveolar arrangement, and between them 
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is found a certain amount of fibro cellular stroma, upon the character 
of which the hardness of the tumour depends In the firmer types 
the stroma is abundant, and fibro-cicatncial m quality, the growth 
of the tumour being slow , m the softer and more rapidly-growing 
forms the stroma is less abundant, and more of a simple fibro-cellular 
nature On section of a limited portion of the growth, it is usually 
possible to distinguish it from a simple adenoma of Lieberkuhn’s 
follicles, since m the latter the alveoli are complete and regularly 
lined with a layer of columnar epithelium, whilst in cancer the alveoli 



Tig 52 — Columnar celled^Carcinoma of Rectum 

A is a normal gland, the regular construction of which is m marked contrast 
to the irregular formation of the malignant gland B The latter contains 
mucus, broken down cells and leucocytes, C, whereas the normal glands 
are practically empty D is a mass of small round cells m the stroma 

vary m shape and the epithelial elements are much less regularly 
arranged The distinction is well seen in Fig 52 If a large section, 
including the whole thickness of the intestinal wall, is examined, 
the extension of the glandular tissue into and between the muscular 
fasciculi (Fig 53) at once indicates the malignant nature of the case 
Ulceration rsually occurs, giving rise to a typical sore, bounded m 
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the more chronic forms by indurated and everted edges Neighbouring 
lymphatics are implicated, as in the case of all cancers, whilst later 
on the disease spreads to the viscera, and may be generally dis- 
seminated A similar type of growth occurs in the cervical portion 
of the uterus, and occasionally in the ducts of glands such as the 
liver and breast It is also met with in the superior maxilla, 
originating m the tubular glands of the mucous membrane lining 
the antrum 



Tig 53 — Slction through Advancing Margin of Columnar Cancer of 
Siomach x 25 (Ziegler ) 

a Mucosa b submucosa c muscularis d serosa , 1 neoplasm which, starting 
from the mucosa, has invaded the other layers Small celled infiltration has 
accompanied here and there the formation of the neoplastic tubules 

Colloid Cancer results from a degeneration of the epithelial cells of 
a glandular or columnar cancer Its most frequent site is within the 
abdominal cavity, in connection with cancers arising from the stomach, 
intestine, or omentum 

To the naked eye colloid cancer presents an alveolar texture, the 
spaces being filled with translucent gelatinous material of varying 
density Microscopically, the epithelial cells are rarely distinguish- 
able, being replaced by a structureless colloid substance Towards 
the growing margin, however, the cells may be seen m process of 
degeneration, globules of the material forming within them and 
pressing the nucleus to one side 





210 


A MANUAL OF SURGERY 


The Treatment of Cancer consists in the removal of the tumour by 
operation, together with a wide margin of healthy tissue around it, 
or, in some cases, of the whole organ affected, as well as the lymphatic 
area concerned, and, if practicable, in one mass, so as not to cut 
across the lymphatic vessels passing from the growth to the glands 
If such is conducted in a thorough manner and at a sufficiently early 
date, a good result may be anticipated , but, owing to the tendency of all 
cancers to spread along lymphatics, its eradication is usually a matter 
of the greatest difficulty Recurrence is therefore very liable to ensue 
In cases where removal of the disease by the knife is impracticable, 
owing to its extent, it may sometimes be possible to remove a portion 
of the disease, the remainder being dealt with by caustics Of these 
the most satisfactory is chloride of zinc, which is usually applied as 
a paste, a little opium being added to allay pain In other instances 
it has been proposed to starve the growth by tying the chief nutrient 
artery, and to diminish pam by division of sensory nerves , such can, 
however, only give the most temporary relief 

Of recent years other methods have been suggested for the treat- 
ment of inoperable malignant disease, e g , the interstitial injection of 
pyoklamn or methyl violet, or of i arious bacterial products, such as 
Coley’s fluid (p 1S5) The evidence at present forthcoming suggests 
that the practical value of these proceedings is very small 

Somewhat more hopeful results have been obtained by the use of 
the X rays The effect of exposure to this agent is to set up a 
localized leucocytosis, and this results in the breaking down of the 
neoplastic tissue and its replacement in favourable cases by fibrous 
tissue The whole subject is still in the experimental stage, but our 
present experience seems to indicate that early recurrences m the 
skm of the cuirasse type, ulcerating and fungating masses, and some 
forms of sarcoma, benefit most from this procedure In the case of 
epithehomata the results have been most discouraging, whilst deep- 
seated foci of disease are practically uninfluenced 

The application of the rays should always be m the hands of skilled 
radiographers, as serious and extremely chronic burns may result 
from injudiciously prolonged sittings, and the mischief done may not 
become evident until twehe or fourteen days after the particular 
application Surrounding parts must be carefully guarded by lead 
foil or by the use of a ‘ shielded ’ tube which only allows the rays to 
act on the required area Modern improvements m the direction of 
accurately measuring the quantity and quality of the rays will cer- 
tainly allow this method of treatment to be used more scientifically 
High-frequency currents have been extensively used in this direction, 
but pa sc ha\ e no influence on the disease, although they may improve 
the general health by their tome effect The recently introduced 
‘ high \ acuum electrodes ’ give off a small quantity of X rays, and 
maj enable one to apply these rays to cavities or m situations which 
would be otherwise inaccessible 

In hopeless cases all that can be done is to keep any ulcerated 
surface free from irritation and, if possible, aseptic, whilst the general 
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health is maintained by suitable diet and drugs, and pain is kept in 
check by morphia or opium 

Rodent Ulcer is a special variety of glandular cancer, commencing 
either m the sebaceous glands or in the basal layer of the rete 
Malpighn It is usually met with m elderly patients, though 
occasionally observed in those under forty, and is seen with special 
frequency on the upper two-thirds of the face, the skm below the 
inner and outer canthi 
being the chief seats 
of election It com- 
mences as a papule or 
flat-topped nodule m 
the skm, surrounded, 
perhaps, by an area of 
hyperaemia The in- 
filtration extends 
gradually in all direc- 
tions, but the ulcera- 
tion usually keeps pace 
with the new growth 
The ulcer has a smooth 
but somewhat de- 
pressed surface, is per- 
haps covered with 
granulations, and 
bounded by a slightly- 
raised, indurated, 
rolled over edge (Fig 
54) In the later stages 
one can often detect 
evidences of the new 
formation beneath the 
skin beyond the edge 
If kept aseptic, there 
is but little discharge, 
and imperfect attempts 
at cicatrization are 
often observed, the scar, however, readily breaking down , but when 
septic, the surface is covered with sloughs, and an abundant offen- 
sive discharge escapes The condition is painless , neighbouring 
lymphatics are not enlarged, and the general health does not suffer, 
except m the later stages The progress of the case is slow, but 
continuous, and although it spreads superficially rather than deeply, 
sooner or later underlying structures become involved, and nothing 
hinders the destructive process, even the bones of the skull being 
eroded, and the dura mater exposed 

Microscopically, the growth is very similar to an epithelioma, 
consisting of interlacing columns of epithelial cells, interspersed 

14 — 2 



Tig 54 — Rodent Llcer (From a 
Photograph ) 
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with fibro-cellular tissue (Fig 55) The chief differences consist in 
the facts — (1 ) that the constituent cells, although epithelial, are not 
epidermic in character, being smaller, more globular, never of the 
‘ prickle-cell ’ type, and rarely showing signs of keratimzation , 
hence, ‘cell-nests’ are uncommon, although they are sometimes 
observed (11 ) The deep processes are not so distinctly columnar 
or club-shaped, spreading laterally beneath the unaffected skin 



Fic 55 — Rodent Ulcer of Eyelid 

A Normal epithelium , 13, alveoli of growth At C the shin is thinned out by 
the pressure of the underlying growth, from which it is quite distinct 

rather than deeply , their outline is also more clearly defined, and 
frequently angular on section (111 ) There is less cell infiltration 
around the new formation 

The Treatment of rodent ulcer has been considerably modified of 
late Formerly the method of choice consisted m free excision 
when practicable, a margin of at least half an inch being allowed all 
round, and the defect made good by skin-grafting or by some 
plastic operation Where such could not be undertaken, the ulcer 
was thoroughly scraped, and the surface treated with nitric acid, 
chloride of zmc paste, or some other caustic, the wound being allowed 
to heal by granulation 
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The discovery of the therapeutic value of the X rays has con- 
siderably diminished the number of cases operated on for this 
disease The sore or nodule is exposed to the influence of the rays 
for about ten minutes daily, and a reaction of variable intensity 
follows, which results in many cases m the surface of the sore 
cleaning up and healing Recurrence is occasionally observed, but 
the recurrent nodules can be treated m the same way Of course, 
surrounding parts have to be carefully protected 

Radium bromide has also proved serviceable m some cases It 
is best applied m a lead capsule with a mica window, and 5 or 10 
milligrammes is the usual quantity employed This capsule is 
enclosed in a piece of sterilized gutta-percha tissue and fixed over 
the diseased area with strapping It may be applied for a short 
time (five or ten minutes) daily, but acts equally well if applied for 
half an hour once a week The reaction varies considerably with 
the quality of the radium, but sometimes an inflammatory reaction 
of some intensity follows 

Our present experience seems to indicate that small nodular 
growths or ulcers react well to radium or the X rays, but the former 
is perhaps preferable Larger sores are dealt with by excision if 
possible, and if the patient’s appearance is not likely to be seriously 
affected by the extent of the proceeding The scar left after treat- 
ment by the rays is of a most satisfactory type, being soft, supple, 
and often not at all obvious, and hence this treatment is particularly 
indicated when the disease affects the eyelids or front of the face 
In other places it may be possible to remove the greater part of the 
disease with the knife, and the rays may then be used with 
advantage to the raw surface before grafting is undertaken When 
bone or cartilage is affected, operation is the only hope, as although 
improxement follows the use of the rays, recurrence is almost 
invariably the rule 

III Tumours of Endothelial Origin 

The Endotheliomata form a large and important group of tumours 
They are by no means rare, and as a class are much less malignant 
than the sarcomata or carcinomata, to which they often have a close 
structural resemblance , they often recur locally after removal, but 
it is unusual for them to affect glands or form secondary deposits m 
internal organs Their most frequent seat is m the parotid gland, 
where they form the mixed parotid tumour of the older surgeons, but 
they are common m other parts m the neighbourhood of the mouth 
and in the meninges of the brain and cord , they may occur, however, 
in any part of the body The cells constituting an endothelioma are 
derived from the pre-existmg endothelium of the region, and they 
become spherical, cuboidal, or even columnar in shape, and take on 
independent growth The tumour may start m the lymphatic clefts, 
which then appear to be injected with cuboidal cells, and form a 
cellular network having a general resemblance to a carcinoma The 
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stroma between these columns is profoundly altered, usually be- 
coming mucoid or converted into a hyaline tissue resembling 
cartilage , fat is often deposited m it, and cystic degeneration may 
take place, the tumour thus formed being of extraordinary complexity 
In other cases the cells affected are those lining the smaller lymphatic 
vessels, and m some cases this may especially involve those occurring 
m the vascular sheaths, forming a cellular in\estment to the smaller 



Fig 56 — Endothelioma of the Parotid Gland 

A, Strands of endothelial cells lying in lymphatic clefts and forming a kind of 
natural injection of those structures , B is a similar strand, but the cells 
ha\e continued to grow and the strand is many cells thick At C there are 
alveoli of endothelial cells less closely packed D is the cartilage like stroma 
common in these tumours 

vessels (perithelioma or perithehal sarcoma) In a third group the 
endothelium which takes on morbid growth is that which lines the 
bloodvessels themsehes In this case it is common for the cylinders 
of cells thus formed to undergo a hyaline degeneration (cylindroma) 
The endothehomata which occur in the brain are usually composed 
of spindle-shaped cells, which have a tendency to organize into 
fibrous tissue, and have a curious arrangement in whorls, something 
like those r of a cell-nest The central portions^ of these masses 
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frequently undergo conversion into a material resembling amyloid 
substance, and subsequently become calcified These tumours are 
called Psammomata They are amongst the commonest new growths 
met with m the brain, and are usually superficial, are readily shelled 
out, and do not tend to recur after operation 

IV Tumours formed by Inclusion of Part of anothei Embryo 

Teratomata are tumours derived from included embryos, or from 
portions of a second embryo, which are formed by dichotomy, but 
which have remained rudimentary and partially or completely buried 
m the tissues of the host The commonest example is the so-called 
da mold of the ovaiy, which is sometimes a complex tumour, and differs 
from the simple dermoid cysts (formed by inclusion of a piece of skin 
shut off from the surface in the process of development) m that it 
contains structures such as bone, muscle, gland tissue, etc , which 
are formed from all three layers of the embryo In some rare cases 
the tumour is more complex still, larger portions of an embryo (such 
as a limb) being recognisable Similar dermoids are found in the 
testis and m other portions of the body, though only m rare cases 
Teratomata of complex structure are often found in the sacral legion, 
where they are probably due to posterior dichotomy, the smaller 
portion of the embryo remaining rudimentary and attached to the 
larger twin in the region of the sacrum 

Cysts 

By a cyst is usually meant a more or less rounded cavity, with a 
distinct lining membrane, distended with some fluid or semi-solid 
material The term is used very loosely, being applied to a variety 
of manifestations which it is difficult to classify, owing to the fact 
that conditions which are pathologically similar m origin are some 
times termed cysts in one part of the body, and not so in another 
For practical purposes, however, they may be grouped as follows 

I Cysts of embryonic origin, or arising m connection with embryonic 
remains 

II Cysts arising from the distension of pic-existing spaces (distension 
cysts) 

III Cysts of new formation 

IV Cysts of degeim ation 

I Cysts of Embryonic Origin, or arising m Connection with 
Embryonic Kemams 

i The most important cysts to be considered under this heading 
are those known^as^J)ermoids These are characterized by the 
existence in abnormalTuluaffonS of cavities lined with epithelium, 
from which may be developed such forms of cutaneous appendages 
as hairs and nails, whilst the space is usually occupied by sebaceous 
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contents The structure of the lining wall is very similar m nature 
to skin or mucous membrane, consisting of stratified epithelium, from 
which a considerable growth of sebaceous glands and hair follicles 
often takes place If teeth or more complex tissues, such as bony 
alveoli, mammary glands, nipples, etc , are enclosed m such a cavity, 
it should probably be looked on as a teratoma 
Several varieties of dermoids are described 


(a) Sequestration Dermoids are cysts arising from the incomplete 
disappearance of surface epithelium m situations where, during 

embryonic life, fleshy segments 
_ rnnlpqre Thus in almost anv 


coalesce Thus, in almost any 
//, part of the middle line of the 

/' , ' ( xlbh body such tumours may develop, 

' , s V > ^ owing to the fact that there is 

' ' here a union of two lateral 

1 \ ' segments Similarly, they are 

i 1 ' not uncommon about the face 

> , i ■> _ and neck, occurring along the 

\ / , yggfe lines of the facial and branchial 

' >-, v * c vT clefts Perhaps the most common 

'■> position for them m this region is 

A * (*! J the upper portion of the orbito 

^ \ * nasal cleft, behind and to the 

'l x v '/ outer side of the eye (Fig 57) 

, It is not unusual to find the 

, < , ^ skull defective beneath them, 

and a pedicle extending from the 
deep side, connecting them 
with the dura mater Sequestra- 
rxo 57 —Dermoid Cyst growing at tl0n dermoids appear as rounded, 
the Outer Angle of the Orbit definitely limited tumours, o\er 
(Bland Sutton ) which the skm glides freely, but 

aie usually somewhat adherent 
to the deeper parts They are firm and elastic to the touch, and 
filled with sebaceous material, containing fatty debris, flattened 
epithelial cells, perhaps hairs, and occasionally teeth This form 
of dermoid may be removed without difficulty, but m those occurring 
about the scalp, with the bone hollowed out beneath them, it is 


7 


perhaps advisable to delay operation till adult life, unless the tumours 
are rapidly increasing in size The reason for this is that the bone 
gradually grows up around the pedicle, and thus closes the communi 
cation with the cranial cavity In some cases it may be difficult to 
remove the whole of the lining membrane by dissection, and under 
these circumstances the portion left behind should be destroyed with 
cautery or caustics otherwise, recurrence is almost certain to follow 
(b) Dermoids may also arise m connection with embryonic canals 
and passages, and have then been called Tubulo-Dermoids These 


are chiefly met with in connection with the thyro glossal duct 
(Chapter XXXI ) and the post-anal gut (Chapter XXIV ) 
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(c) Ovarian Dermoids are usually unilocular, and often of large 
size They are lined with skin, from which an abundant develop- 
ment of cutaneous appendages is sometimes observed Thus, the 
cavity may be more or less filled with hair, whilst large masses 
ol teeth set in bony alveoli are also seen m this situation, and 
even nipples and mammas We have already explained that 
probably all of these growths are to be looked on as teratomata 

2 Cysts occasionally arise in connection with the formation of the 
teeth , such have been already alluded to under the terms follicular 
and epithelial odontomes (p 199), the former being also known as 
dentigerous cysts, the latter as fibro-cystic disease of the jaw 

3 Various cysts develop in connection with the imams of the 
Wolffian body , as also from its tubules and duct It must be reraem- 



Fig 58 — Diagram of Adult Testicle to show Relation of Mesonephros 
and its Ducts (Bland Sutton ) 

bered that this body arises in the posterior abdominal wall near to 
the origin of the kidney and testis, and that part of it enters into 
the formation of the latter , hence one is not surprised to find that 
its remains are closely associated with that organ in the scrotum 
In the male (Fig 58} the Wolffian body atrophies almost com- 
pletely, being represented by a few blind tubules, situated close to 
the epididymis, and known as the paradidymis, or organ of Giraldes 
Fibro-cystic disease of the testis (adenoma testis) is said to arise 
from this structure The majority of the ducts of the Wolffian 
body form the vasa efferentia testis , a few of the upper ones, how- 
e\er, contract no attachment to the gland, and their free ends 
(known as Kobelt’s tubes) may become dilated, and form small 
cysts, situated close to the hydatid of Morgagni, which structure 
represents the remains of the Mullerian body and duct It is 
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possible that an encysted hydrocele of the epididymis sometimes 
arises from one of these unobhterated tubules The mam duct of 
the Wolffian body forms the lower portions of the epididymis and 
vas deferens 

In the female (Fig 59) the remains of the Wolffian body are 
sometimes met with as a series of closed tubes in the neighbour- 
hood of the ovary (paroophoron) Cysts may arise in connection 
with this structure, and are chiefly characterized by their inner 
walls being the seat of proliferating papillomata The Wolffian 
tubules can almost always be recognised in the broad ligament, 
constituting the parovarium, or organ of Rosenmuller Parovarian 
Cysts formed from the distension of this structure are usually uni- 
locular, and filled with a clear limpid serous fluid , they have no 
definite pedicle, and strip up the layers of the broad ligament 



Tig 5g — D iagram to represent the C\st Regions or tiie 0\ari 

(Bland Sutton ) 

A, Oophoron, or ovarian tissue B paroophoron, or tissue of the hilus C, 
parovarium K, Kobelt s tubes , G Gartner’s duct ( = main Wolffian duct) 

Some of the terminal tubes may be converted into small cysts 
which project from the fimbriated ends of the Fallopian tube, and 
are known as cysts of Kobelt’s tubes The mam Wolffian duct 
generally atrophies, but occasionally runs down between the layers 
of the broad ligament close to the uterus, to open m the vagina near 
the urethral orifice, being then known as Gartner’s duct Cysts 
may occasionally arise m connection with this structure, projecting 
mto the lateral fornix of the vagina 

4 The fiioccssus vaginalis, or funicular process, is the term applied 
to the protrusion of peritoneum which precedes the testis to form the 
tunica vaginalis, and which m the female accompanies the round 
ligament {canal of Nucti) Normally it becomes obliterated, but 
sometimes portions of it remain patent, and are distended with a 
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clear straw-coloured serous fluid, constituting m the male an 
encysted hydrocele of the cord, and m the female a hydiocele of the round 
ligament 

II Cysts due to the Distension of Pre-existing Spaces 

(a) Exudation Cysts arise from the distension of cavities which 
are unprovided with excretory ducts, and are frequently of inflam 
matory origin Such spaces may be lined with epithelium or 
endothelium As illustrations of epithelial cysts may be mentioned 
those which arise m connection with the thyroid body, as also con- 
ditions due to the distension of the central canal of the nervous 
system (synngo-myelocele), and those forms of ovarian cysts which 
arise from distension of Graafian follicles 

Exudation cysts lined by a serous or endothelial Avail are much 
more numerous Enlargements of bursae, hydroceles of the tunica 
vaginalis, funicular process, or canal of Nuck, and some forms of 
ganglia, are of this nature Diverticula or hernial protrusions of the 
synovial membrane of joints also occur, and are known as Baker’s 
cysts 

A Serous Cyst is supposed to arise from the distension of lymph 
spaces, giving rise to uni- or multi-locular cavities, lined with 
endothelium, and containing a limpid staw-coloured fluid They 
are seen most commonly in the neck, axilla, or breast, and m the 
latter structure may be surrounded by a dense, sclerosed, fibrous 
tissue It is usually possible to dissect them out, but occasionally 
one has to rely on draining or packing them, so as to insure healing 
by granulation 

Adventitious bursa; are formed m a precisely similar manner 

(i h ) When a collection of blood forms in a pre-existing cavity, a 
so-called Cyst of Extravasation is produced Such is met with m 
the pelvis or tunica A'agmalis (hsematocele), and also occasionally on 
the surface of the brain, constituting what is knoivn as an arachnoid 
cyst 

(c) Retention Cysts ahvays arise from obstruction to the escape of 
some natural secretion from a gland duct or tubule The ca\uty 
thus formed is lined Avith epithelium, ivhilst, oivmg to the irritation 
produced by the tension, a fibro-cicatricial Avail of variable thickness 
is developed outside There is often a considerable formation of 
intracystic groAvths, especially m the breast, Avhilst the contents 
generally consist of the inspissated secretion, perhaps mixed Avith 
blood 

Retention cysts may deA^elop m connection Avith any glandular 
tissue The majority are described under the appropriate headings, 
viz , mammary cysts, renal cysts, pancreatic cyst, etc 

III Cysts of New Formation are such as occur apart from any 
embryonic condition or pre-existing caA'ity The folloiA'ing xaneties 
may be described 



220 A MANUAL Or SURGERY 

(a) An Implantation Cyst is one which arises from the accidental 
intrusion into the subcutaneous or submucous tissues of epithelial 
cells which retain their vitality, and are enabled to develop a cyst 
very similar in nature to a dermoid , in fact, it may be looked upon 
as an Acquired or Traumatic Do mold Such an occurrence is usually 

brought about as the result of an injury, especially from punctured 
wounds , thus, cysts of this nature have been met with in the 
fingers or palm of the hand as a consequence of the penetration of 
some sharp instrument, whilst they are also occasionally seen m the 
anterior chamber of the eye, following an iridectomy They are, 
moreover, observed in the axillae of cattle, as a 
result of goading them with a sharp implement 
The clinical signs and treatment are similar to 
those of a dermoid cyst 

(b) Cysts may form around foreign bodies, which 
thus become encapsuled They are lined with 
granulation tissue or endothelium, surrounded by 
a variable amount of fibro-cicatricial tissue 

(c) Blood Cysts are sometimes of doubtful origin 
Some certainly arise from e\tra\ asation of blood, 
and are then filled with coagulated blood, or a thm 
serous fluid with a varying amount of laminated 
fibrin In many cases a so called blood cyst is 
really a soft sarcoma, into which haemorrhage has 
occurred , but a few instances are on record in 
which a thm- walled cavity existed, occupied by 
blood, and readily refilling after it had been tapped, 
and with no evidence of any growth Such con- 
ditions have been most frequently observed in the 
neck (see Chapter XXXI ) 

(d) Parasitic Cysts are produced by the irritation 
caused by the growth within the tissues of certain 
living organisms Thus, in the disease known as 
trichinosis, derived from eating unsound pork, the 
Trichina spnalis, a small round worm, develops in 
large numbers m the voluntary muscles, and 
becomes surrounded by a capsule which is sub 
sequently calcified 

The most important of these parasitic cysts is 
that caused by the development within the body of 
Fig 6o — Taenia the sco lex stage of the Teona echinococcus , giving 
Echinococcus rise to what are known as Hydatid Cysts This 
x about 20 disease is much more common m Australia than m 
this country The Tenia echinococcus (Fig 60) is a 
minute tapeworm, less than half an inch in length, which inhabits 
the intestinal canal of dogs , it consists of four segments, the 
posterior one being larger than the rest of the body, and con- 
taining the genital organs When mature, this last segment 
becomes filled with ova, which are discharged, and these find their 




TUMOURS AND CYSTS 


221 


way into the human stomach by the media of water or uncooked 
\egetables, such as watercress, -which have been contaminated with 
the dog’s excreta The process of digestion sets the embryo free, 



Fig 6i — Hydatid Cyst (Diagrammatic), showing Daughtlr-Cysts and 
Brood-Capsules growing from the Walls (After Bland Sutton ) 
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Fig 62 — Diagrammatic Section of Wall of Cyst. 

a, Fibro cellular capsule, here somewhat exaggerated b, lamellated chitmous 
layer, or ectocyst c brood capsules developing from the protoplasmic layer, 
or endocyst d, scolex, or separate head, enlarged 

and by means of a crown of little hooks which it possesses, as well as 
four suckers, it is enabled to bore its way through the walls of the 
stomach, and thence tra\ els by the bloodvessels to the liver or some 
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other part of the body As a result of the irritation caused by its 
presence, a sac forms, which originally consists of three layers, 
externally, a fibro cicatricial layer, then an intermediate lamellated 
layer of chitmous material (true ectocysi), and finally the cyst is lined 
by a protoplasmic germinal layer ( endocyst ), from which may be 
developed solitary taenia heads or scohces, also provided with four 
suckers and a circlet of hooks, whilst sometimes groups of them, 
known as brood capsules, may arise m the same way (Fig 62) 
Daughter cysts are not unfrequently formed from the scohces, and 
they m their turn may pass through the same changes, although as 
a rule they are barren Occasionally even the mam cyst may be 
sterile ( accphalocyst ), and in such cases the walls become very definitely 
laminated The fluid contained in the cyst varies much in amount, 
but is always of low specific gravity, not more than 1007 , it is 
colourless, but slightly opalescent, limpid, and contains but a trace of 
albumen, although a considerable amount of chloride of sodium is 
present On examining the fluid microscopically, the characteristic 
booklets are obsened The organs usually affected by hydatid 
disease are the liver, kidneys, and bram, but any part of the body 
may be attacked Occasionally m the liver, and usually m bone, 
multiple cysts develop quite distinct from each other, and with no 
general cyst-wall {exogenous multiplication) This can only occur 
when the ectocyst is thin, allowing the scohces, which always have 
a retractile neck, to push through and ‘ swarm off’ into surrounding 
tissues 

Hydatid cysts give rise to no special symptoms, except those 
caused by their size and situation, and they are likely to go on grow- 
ing until operative treatment becomes imperative on account of some 
complication, or from the size of the mass At any time the cyst 
may mpUne , either spontaneously or as the result of some injury , if 
into a serous cavity, such as the peritoneal or pleural, this becomes 
infected, and an abundant development of scohces and cysts ensues, 
giving rise to considerable localized inflammatory reaction , moreover, 
the escape of the cyst fluid may cause serious toxaemia, or, at any 
rate, urticaria, owing to the presence therein of some toxic substance 

Occasionally the organism dies spontaneously, an d then the cyst shrivels 
up, and the laminated walls and daughter-cysts form a firm leathery 
mass, perhaps infiltrated with lime salts and of the consistency of 
wet mortar , a thick fibro-cicatricial capsule encloses the whole At 
other times suppuiation takes place within the cyst, and an abscess 
results If acute, it bursts either externally, or may open into some 
serous cavity or hollow viscus , in the last case, the cyst may 
e\ acuate itself, and a spontaneous cure result Sometimes the abscess 
becomes chronic and encapsuled, and may then remain quiescent for 
years 

For the diagnosis and treatment of hydatid cyst of the liver, see 
Chapter XXXIV In other regions, if the tumour cannot be removed 
by dissection, reliance must be placed on drainage, where the situa- 
tion of the growth renders this practicable, or aspiration, since it is 
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usually found that removal of the fluid contents causes death of the 
organism, probably by altering the mtracystic tension 

IV Cysts of Degeneration arise m connection with tumours, 
especially those where the blood supply is not very abundant Thus, 
mucoid degeneration is not uncommon m fibromata, fibro-myomata, 
chondromata, and even in the harder forms of cancer Occasionally 
cysts form m the sarcomata from this cause, but more frequently as 
a result of haemorrhage 


CHAPTER IX 


WOUNDS 

A wound has been defined as the forciblesolution of continuity of any 
of the tissues of the body , but the term is more commonly limited to 
injuries of the soft parts, involving the skin or mucous membranes 
Lesions in which the skin does not participate, and m which the 
deeper structures, such as bones, ligaments, etc , are not involved, 
are spoken of as contusions 

v A Cont usion is any subcutaneous wound or injury due to the 
’ agency of external violence, causing laceration of the cellular tissue,", 
without necessarily involving such deeper structures as muscles, 
tendons, nerves, or bones The signs are usually very obvious, viz , 
jpain, bruising,, or discoloration ofTh'e part, and swelling These are 
readily explained by the injury inflicted on the subcutaneous tissues, 
which m the worst cases may be entirely disorganized and separated 
from the skin The amount of Jbruismg varies with the part injured 
and the seventy of the lesion , thus, in the eyelids, scrotum, and 
vulva, where the tissues are lax, the ecchymosis will be very extensive 
and of a black colour , on the scalp there is, on the other hand, but 
little swelling, if the injury does not include bleeding beneath the 
aponeurosis of the occipito-frontahs Again, the condition of the 
patient’s general health influences the amount of blood effused , in a 
strong man m good training but little bruising is seen, whilst in those 
of a languid temperament and relaxed tissues a slight injury often 
produces a very conspicuous ecchymosis Blebs and bullre may 
form over the injured spot m bad cases The changes that occur in 
a bruise are well known, the colour passing from a blackish-purple 
through various shades of brown and green to a yellow, which 
gradually fades and disappears , this is due to the disintegration of 
the red corpuscles, and staining of the tissues by the haemoglobin 
thus set free, or by the products formed during its removal When 
heemorrhage has taken place into the deeper parts or under dense 
fasciae, it is often some days before the bruise ‘ comes out,’ and this 
may occur at some distant spot, eg, m the eyelids after a blow on 
the scalp, whilst after a fracture of the neck of the humeius the blood 
may travel along the muscular and fascial planes, and the bruise first 
appear about the elbow 
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In a bruise or ecchymosis, the tissues are, as a rule, merely 
infiltrated with blood, but occasionally the extravasation is more 
localized, collecting m a cavity formed by the laceration of the 
tissues, and remaining as a fluid swelling, or Hsematoma It 
somewhat resembles an abscess to the touch, but differs from it in 
its history, having supervened imm ediately- after an injury, and 
having appeared without anyqheator other -sign of inflammation , 
moreover, though at first fluid and soft, it ^popu.becomes harder, 
whereas an abscess is preceded by a stage of brawny infiltration, 
and the softening occurs later The subsequent history of a 
hasmatoma varies somewhat according to circumstances (a) A 
depo sit of fibrin may be formed peripherally, leaving for a time a 
fluid centre, which gradually disappears, and the whole is finally 
absorbed This is well exemplified m a subpenoramal _cephal- 
hasmatoma, where the contrast between the fibrinous deposit with- 
ont^and the fluid centre is sometimes so accentuated as to give 
the impression of a depressed fracture ( b ) The fluid portion of 
the blood may be absorbed almost entirely, and the solid fibrinous 
residuum may become organized into a firm fibroid tumour which 
persists indefinitely , the mass is more or less "laminated, and not 
unfrequently pigmented ( c ) The fibrin may be entirely absorbed, 
and a slightly pigmented fibrous capsule formed containing serous 
fluid, and constituting a definite cyst , such is best seen in con- 
nection with the cerebral tunics ( aiachiioid cyst ) (d) Suppuration 
may ensue owing to infection frorrwwithm the body, or from" an 
invasion of organisms through abraded skin 

In forming an opinion as to the gravity of a subcutaneous injury, 
one must be guided by the part injured, the extent of tissue involved, 
the amount of blood extravasated, and the age and vitality of the 
individual In the less severe cases, though there may be a good 
deal of bruising, recovery will ensue, but under less favourable 
conditions sloughing and death of the injured tissues may result 
The Treatment of a bruise usually consists in the application of 
cold or eva porating lotions_ and pressure in order to check the 
bleeding, bursuctrhiust"15e use3~with care m old weakly individuals 
or where much laceration of tne tissues has taken place, for fear 
of the injured parts dying The skin should not be incised except 
under special circumstances,' such as the rupture of a large artery, 
or when some definite advantage is to be gained by dealing at once 
with the injured structures , for though under careful antisepsis the 
dread of opening recent collections of blood no longer exists, yet it 
must not be lightly undertaken At the same time, when a tense 
and painful hrematoma exists, as under the fascia lata of the thigh, 
recovery can be hastened and pain relieved by an aseptic puncture, 
followed by careful compression In general bruising of the body 
from a fall or extensn e injury, pain can often be relieved by apply- 
ing fomentations or by a hot bath There is usually a certain 
amount of fever and constitutional disturbance for a few days, and 
these are dealt with by purgatives and a suitable limitation of diet 
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Open Wounds 

An open wound may be defined as a solution of continuity of any 
superficial part of the body, including skin or mucous membrane 
Various lands of wounds are described, such as the incised, lacerated, 
contused, punctured, poisoned, and gunshot , but, of course, the 
most important distinction to draw is between the infected and the 
non-mfected 

I Incised Wounds — An incised wound is one made by any sharp 
cutting instrument, but occasionally one not produced in this 
manner may be characterized by similar appearances , eg , the skin 
of the knee or elbow may be cleanly split open from falling on it 
with the limb flexed, and occasionally a policeman’s truncheon will 
lay open the scalp almost as evenly as if a knife had been employed 

The special features of an incised wound are as follows 

1 The-hmmorrJiage is free, from the fact that the vessels are 
cleanly divided The amount necessarily depends on the size of 
the vessels involved, and the vascularity of the part , its continu 
ance upon the density of the structures allowing or not of con- 
traction and retraction of the severed ends 

2 Separation of the lips of the wound also occurs, the amount 
depending upon the elasticity and character of the parts involved 

3 Bruismgjof the margins of the incision is absent, so that under 
ordinary circumstances rapid healing (by first intention) should 
obtain The surfaces, to begin with, are lined by a microscopic 
layer of damaged tissue, some of which may be actually dead , but 
jjf suitable precautions are taken, this is absorbed, and m no way 
interferes with satisfactory union 

j Treatment of Incised Wounds — Seven essentials must be attended 
/to if healing by first intention is to be obtained, viz 

(i ) The Arrest of all Bleeding — If there is general oozing, 
exposure to the air is often quite sufficient , or sometimes it may 
be supplemented by pressure for a few minutes with an aseptic 
sponge Arteries and veins will need a ligature, but if situated 
close to the skin, they may sometimes be secured by passing under 
the bleeding spot the needle used for the suture The importance 
of complete haemostasis in limiting or hindering bacterial develop- 
ments has been already alluded to (p 4) 

(11 ) Sterilization of the Wound and its Surroundings — This will 
be considered in extenso m Chapter X In casualty work asepsis 
cannot be always assured, as the wound, though cleanly cut, is 
made through dirty skin, and portions of clothing, dirt, and 
splinters of wood or glass may be carried m Under these circum- 
stances the wound and its surroundings must be thoroughly purified, 
according to the rules given on p 267, and a free use of a in 20 
carbolic lotion, or even of Lister’s ‘ strong mixture ’ (5 per cent, of 
caibohc acid with o 2 per cent -of corrosive sublimate), is advisable, 
v, hilst foreign bodies are removed 
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w(in ) The coaptation of the opposed surfaces by means of sutures 
may now be undertaken Many substances are employed for this 
purpose, but amongst the best are fine silver^ wire, silk, horsehair, 
silkworm, gut and catgut In casualty work, and for* parts of the 
body where butJittle^scar is- '-subsequently desirable, as in the face, 
horse haiFli nd.. silkworm gut, being non absorbent, are perhaps the 
best materials to employ , but in ordinary operative work, which 
will be more certainly aseptic, and where the after-treatment is more 
efficient, fine catgut or silk may be used There are three chief 
varieties of sutures, viz , the buried, the deep, and the superficial 
Buncd-suUtus- are now largely employed, since a foreign body may 
be safely inserted into the tissues, if both it and the wound are 
aseptic Some discrimination must be employed m the selection of 
the material chosen for a buried stitch, according to whether or not 
it is desirable that it should persist or be absorbed If a part is no| 
very strong and the cicatrix is exposed to a certain amount oh 
tension, as m the abdominal wall after a laparotomy, non-absorben| 
material such as silk or silkworm-gut may be employed, and the 
incorporation of the suture in the cicatrix will prove a source of 
strength At the same time it must be remembered that, if drawn 
too tight, the tissues within its grasp may be strangled, and suppura- 
tion at a later date determined even apart from external infection 
In other cases all that is required of a buried stitch is to hold 
certain tissues in contact until a natural bond of union has 
developed, and then the sooner the stitch disappears the better — c g , 
in building up the tissues of the neck after the removal of a goitre 
or in re-uniting a divided nerve , for such a purpose fine non- 
chromicized catgut answers admirably 

D'Cep jtjtchcs, or sutures of relaxation, are required in cases where 
there is difficulty in bringing the edges of the wound together, m 
order to transfer the tension from the healing margin to tissues 
further away, the edges being thereby relaxed For this purpose 
thick silver wire may be employed, inserted i or ik inches from the 
margins, and tied directly, or lead buttons may be interposed next to 
the slan, and the ends of the wire fastened round the projecting 
edges, thus diffusing the pressure over a greater space They are 
generally removed at the end of two or three days 

Suhcifictal stit ches, or sutuics of coaptation , must be so inserted as to 
bnngThe edges of the wound into contact without undue pressure, 
and without any folding m of the skin Various methods are em- 
ployed, viz i The intei u ipted siitinc (Fig 63, A), in which each 
stitch is separately finishe"d off, the knot lying well to one side of 
the incision This is generally utilized for wounds which, are of 
irregu!ar_shape-or m .which, there us tension 2 The ghvefs stitch 
(Fig 63, B) is a continuous one, m vdnch the thread is carried on 
from point to point, and only fastened at the ends , it is not to be 
recommended 3 The blanket or buttonhole stitch (Fig 63, C) is the 
form of continuous suture-which should be employed for extensive 
wounds or incisions In it the needle, after traversing the lips of 

J 5— 2 
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the wound, is carried under the slack of the thread, so that the loop 
of each stitch, as it is tightened, is maintained at right angles to the 
edge of the wound, whilst the intermediate portion lies parallel to it 
To fasten it off, the needle is passed m the opposite direction through 
the edges of the incision, with the free end long enough to prevent 
it coming through, and so enable it to be tied to the double portion 
carried through by the needle 4 Halsted’s uitiada mic , or sub 
gutjcidcu- stitch (Fig 63, D) may be employed when kery exact co 
aptation of the margins is desirable, and a minimum of visible scar 
required for cosmetic purposes, as in the face or neck Fine silk- 



Fig 63 — Various Forms of Suture 

A, interrupted suture B continuous suture C, blanket stitch At the lower end 
the needle has just been passed, and the way in which it catches up the loop 
is indicated At the upper end the method of finishing off (original!} 
suggested by the late Mr Maunsell) is shown viz the needle is passed m 
the opposite direction to all the other stitches the free end being left long so 
as to enable it to be tied into a knot with the double thread which the needle 
has carried through , D, Halsted’s intradermic or subcuticular stitch 

worm-gut or silver wire is employed, and a short straight needle 
The needle is introduced m the substance of the skin beneath the 
cuticle and passed parallel with the surface, to emerge on the same 
level about a centimetre from the point of introduction, thereby 
taking up a semicircle of tissue , it is then introduced m a similar 
ay on the opposite side of the incision, and the process is repeated 
from one end of the wound to the other The suture is finally 
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pulled tight at each end, and left long The process takes a little 
longer than the ordinary blanket stitch, but the cosmetic effect is 
much better To remove it, one end is cut short, and then a sharp 
pull on the other end draws out the remainder quickly and without 
pam 5 The quilled suture consists m tying the stitches round a 
quill or portion of catheter on either side of the wound, so that the 
deep surfaces may be maintained m apposition, whilst the superficial 
portions are left clear for additional sutures The only conditions 
under which it is now used are m the operations for ruptured 
perineum, or for extensive perineal or urethral fistulae 6 The 
twisted or figme-of -8 sutine consists in passing a pm or needle through 
the sides of the wound, which are brought into apposition by 
twisting silk around either end of the needle in a figure-of-8 fashion , 
nowadays it is but little used 

Plasters are sometimes employed instead of sutures, Tut the 
wounds must be very small and insignificant: which only require 
such treatment A fine aseptic suture is in most cases preferable 
<- (iv ) Drainage must, if necessary, be provided, m order to guard 
against the irritation and tension caused by retained blood or exuda- 
tions In casualty wounds where there is doubt as to the complete- 
ness of the asepsis or haemostasis, or where there has been much 
tearing or laceration of tissues, it is often wise to insert a tube for 
twenty-four or forty-eight hours 

When drainage is required, the indiarubber tube introduced by 
Chassaignac answers well , the end should be cut flush with the 
surface, and stitched to the edges of the wound so as to prevent it 
slipping m or out For small wounds, a strand of horsehair or a 
strip of gauze or protective will usually suffice 

(v ) All fresh sources of irritation and infection of the wound must 
be excluded by some form of antiseptic or aseptic dressing 

(vi ) Rest-to-the injured part must be secured by such an arrange- 
ment of splints, slings, or bandages as may be necessary 

(vn ) The general health of the patient is a most important item 
to attend to In an operation case the bowels should, if possible, 
be previously opened, and the patient’s diet carefully regulated , in 
casualty work a good purge should be administered as $oon as 
convenient, and the food and drink limited 

Under ordinary circumstances an aseptic incised wound heals m 
about five-rto^seveii-days, but the actual time when it is safe to 
remove the stitches varies with the age and vigour of the individual, 
the part of the body, and the amount of tension required to draw 
the lips of the wound together In ordinary aseptic operation 
pvounds one usually removes the stitches on the eighth day , but in 
[the f ace , it ns often possible and advisable to take them out earlier, 
rpartly because the healing process is quickly accomplished in such 
a -\ascular region, partly m order to minimize the amount of scarring 
Many conditions may arise to pi event the healing of an incised 
wound by first intention, and they may be epitomized as essentially 
the reverse of the seven conditions mentioned above — viz , (1 ) Non- 
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-arrest of the bleeding, causing separation of the lips 01 deeper 
portions of the wound , (11 ) the presence of impure foreign bodies or 
other septic material , (in ) the edges not being brought into contact , 
(iv ) imperfect drainage, leading to tension on the stitches , (v ) 
infection of the wound from various causes , (vi ) lack of rest to the 
part , and (vn ) constitutional conditions, such as deficient general 
vitality from disease or other causes 

When blood collects m the deeper parts of the wound, the skin 
incision may heal satisfactorily , but there may be some local tender 
ness and a little swelling, and some slight fever, the temperature 
running up at night to about ioo° In such cases it usually suffices 
to open partially the incision, squeeze or press out the fluid, and 
insert a small tube or gauze dram (For sepsis of wounds, see p 76) 

II Lacerate d or Contused Wounds — Such injuries are caused by 
blunt instruments, by machinery, missiles, the wheels of a vehicle, 
etc They are characterized by the following signs 

1 TheJHsemorrliage js, as a rule but slight, since the v essels are 
torn across irregularly, and not cut cleanly , the middle and inner 
coats, which give way first, are curled up within the contorted outei 
coat, forming a barrier sufficient to prevent loss of blood The 
vessels, being elastic, may be pulled out of their sheaths, and are 
sometimes seen pulsating upon the surface 

2 The Lips gape less than in an incised wound, and are irregular, 
torn, and Bruis'ed’ ‘More or less extensive poitions of dead tissue 
have to be disposed of before repair can take place, and hence this 
form of wound usually heals by granulation When a limb is torn 
completely off, the tendons are often left long, and the musculai 
bellies project from their fascial sheaths as flabby congested masses, 
since the skin gives way at a higher point than the subjacent 
structures 

The Progress of the case depends largely upon the question whether 
the wound is or is not aseptic 

In an Aseptic lacerated wound it may be possible to bring the 
edges^together by suture or -otherwise, and! even-though .they, are a 
little bruised, healing by a slightly d elay ed first int ention is possible, 
if drainage is provided If the wound remains open, the dead tissue 
is absorbed or separated, and an aseptic granulating surface results 
There may be some simple traumatic fever for a day or two, but it is 
of, little consequence 

(/ If the wound is Septic, however, inflammatory phenomena super- 
vene, resulting finally m a granulating surface Three stages may 
be described m the course of the case, viz 

(«) The stage of injury, resulting m shock 

( b ) The stage of inflammation and sloughing, associated with 
septic traumatic fever 

(r) The stage of repair by granulation, or prolonged suppuration, 
with exhaustion and hectic fever m the worst cases 
The inflammatory period lasts a week, ten days, or. more, according 
to'^circumstances, "and during this period the patient is liable to 
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vanous forms of septic trouble, including secondary haemorrhage, 
/toxaimia, p} aenna, and traumatic gangrene 

' The Treatment of contused and lacerated wounds varies with their 
character, and no absolute rule of piactice can be laid down to suit 
all cases The following routine is that usually adopted 

(a) Immediate Treatment — The great desideratum in all these 
cases isTo Tender (lie wound aseptic To accomplish this in severe 
injuries, it is wise to anaesthetize the patient, and then, after shaving 
the skin, if necessary, the wound and its surioundings are scrubbed 
with soap and carbolic lotion (i in 20) by means of a sterilized nail- 
brush Foreign bodies are removed, and dead or doubtful tissues 
put away, if unimportant, whilst bleeding vessels are secured by 
ligature Ample provision must* be made for drainage, since the 
carbolic irrigation of itself causes -much exudation , -occasionally it 
is desirable to make a counter-opening foi this purpose Ragged or 
torn fragments of skin are removed by knife or scissors, and then, if 
sufficient tissue remains, the wound may be loosely closed by a few 
interrupted sutures, and an antiseptic dressing of the usual type 
applied If, however, the skin is scanty and asepsis not assured, it 
is better to leave the wound open, or, at any rate, only to partially 
close it, packing it carefully with gauze impregnated with lodofoim 

( b ) Subsequent Treatment jjtepends-oruw , lietlier_oiv.not-tlae-measures 
adopt ed to obtain asepsis have been successful If the wound re 
mains free from infection^ nothing special is called for beyond careful 
dressing If it becomes septic, and the surface is covered with 
sloughs, these must be removed by natural^ or artificial means before 
healing can occur , the use of antiseptic poultices will considerably 
expedite matters, but it must be remembered that secondary hemor- 
rhage may occur when the dead tissues are finally detached During 
this period inflammatory fever continues, and the patient’s general 
health must be closely watched When once a clean granulating 
surface is obtained, it is treated in the same way as any healing 
wound, skin-grafting possibly being needed in the more extensive 
cases 

I he question of Amputation will sometimes be raised in dealing 
with the graver forms of lacerated wounds, although many limbs 
are now saved which would inevitably in former days have been 
sacrificed Hard and fast rules cannot be laid down as to when to 
amputate and when not to do so , each case must be treated on its 
own merits Apart from the local lesion, the following points must 
^be_carefully considered (a) The ageand. vitality ofThje patient An 
oldiperson has less recuperative power than a young one, and hence 
a damaged limb may often be left in a youth which one would 
certainly remove m an elderly person The vital ity of the individual 
is perhaps even more important than the age, for some men at sixty 
are in a much more healthy and resistant state than others at forty 
The habits, as ,to,.temperance, etc , must also be taken into con- 
sideration, and the existence of general diseases, such as diabetes or 
a lbumin uria, might induce one to resort to radical rather than con 
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servative measures (b) The vitahty-oLthe^extremity injured 
leg has to be sacrificed more frequently Than an arm, since the 
vitality and reparative -power of The latter are so much greater 
(c) The septicityLor not ofThe wound is of the greatest significance, 
since, if infection can be prevented, the chances of preserving the 
limb are greatly improved, and one would then often delay operation, 
whereas sepsis would turn the scale m favour of radical inter- 
ference 

The local conditions which suggest or determine the performance 
of an amputation may' be conveniently divided into two groups, 
viz , where amputation is essential, or where it is doubtful 
' A Amputation is_certainly. called for — ' 

1 TcfTfi m u p'th e stump of a limb torn off by.machmery, or cut 
off by a railway tram, or carried away by a cannon-ball 

2 When the whole limb or one complete segment of it has been 
• totally disorganized, or crushed to pulp, though still retaining its 

connection with the body 

t 3 In cases where gangrene is imminent or has supervened, 
respecially if it is of the spreading type 

! 4 When severe septic symptoms develop in a case where an 

^attempt is being made to save a limb, the retention of which was 
efrom the first doubtful , or when exhaustion supervenes from pro- 
longed suppuration 

t 5 In severe compound lacerations of the foot in old people, involv- 
ing the bones and laying open the common synovial cavity Septic 
krthritis and necrosis are then very apt to ensue, whilst the distance 
*of the foot from the centre of the circulation increases the likelihood 
of gangrene 

B Amputation is doubtfulun the following conditions 

1 Compound co minmuted _ fractur es in part s other than the foot 
do not per se require ampufalKJn7^yen - mmeighbouring' jomts-are 
implicated By careful attention to antisepsis, free drainage, and 
the removal of detached fragments of bone and foreign bodies, which 
should usually be accomplished under an anaesthetic, limbs formerly 
condemned to amputation can not only be preserved, but also restored 
to a considerable degree of functional usefulness The final decision 
will mainly depend on the age, condition, and previous habits of the 
individual 

2 Wh.enjthe_soft„ parts -hav e, borne the brunt of the injury, and 
have-been extensively stripped from the" bones, 'amputation is by no 
means an essential, provided that they can be restored to their 
original position, that there is a reasonable probability of their 
vitality being maintained, and that the utility of the limb will not be 
hopelessly impaired, as a result of lesions to the nerves, after the 
wound has healed The surgeon has here to balance carefully the 
risk run if an attempt is made to save the limb, and the value that 
the limb if saved will subsequently be to the patient For instance, 
when the muscles of the forearm have been extensively torn up 
in a machine accident, it is a question whether it is worth while 
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exposing the patient to the risk of grave sepsis, whep it is probable 
that under the best circumstances the limb will be of little practical 
use 

3 Laceration of the mam artery of a limb need not in itself 
determine amputation , but if in addition to this the bones, veins, 
or nerves are injured, and especially in the lower extremities of old 
people, amputation should be undertaken without delay 

As to the Period when a limb should be removed after an accident, 
there is no doubt that, as a general rul e, th e_sooner amputation is 
performed, the bettei^ thqJLonger it-is-delayed, the greater the risk 
of" septic infection and absorption On the other hand, the shock in 
some cases may be so^ projound that it is better policy to delay 
mteUeienceAmtil reaction Is established, this is especially the case 
in severe ciushes close to the hip-joint, pnmary amputation in this 
locality being frequently fatal At the samejmne, if shock is being 
perpetuated by the presence of a crushed limb, it should b p immedi- 
ately removed When sepsis is present, and it seems desirable to 
remove - the limb, there is no need to wait until defervescence has 
occurred, as used to be taught , as soon as the septic part is taken 
away, the fever and concurrent phenomena cease, provided that the 
amputation wound is maintained aseptic 

III Punctured Wounds and Stabs — These may be brought about 
by any form of penetrating instrument, from a pin or needle to a 
sword or bayonet The external opening may be in itself insignificant, 
the chief danger arising from the damage to deep structures — blood- 
vessels or nerves being divided, and serous ca\ lties or viscera opened 
The subsequent symptoms depend almost entirely upon the question 
of sepsis , there is always considerable difficulty m efficiently draining 
the depths of a long and narrow wound, and therefore collections of 
pus readily form and burrow in all directions 

Wounds resulting from the modern sword-bayonet, though very 
serious from their size and depth, are not so difficult to heal as those 
inflicted by the old triangular blade They should be thoroughly 
syringed out with warm carbolic lotion (1 m 20), well drained, and 
the skin opening not allowed to close until all discharge has ceased , 
if necessary, a counter-opening is made at a dependent spot Serious 
haimorrhage,or~paralysis, indicating that important vessels or nerves 
have been divided, calls for immediate opening up of the wound, so 
as to expose and deal with the injured structures 

The commonest punctured wounds met with in civil practice are 
those produced by needles, which are frequently broken off short in 
the body, especially” in the hands, feet, knees, or nates If seen soon 
after the injury, it is advisable to undertake their immediate removal, 
a proceeding sometimes very simple, but occasionally necessitating 
a deep and difficult dissection Should the needle not be removed, 
it may travel about the body along the muscular and fascial planes, 
and there is no knowing where it may lodge or come to the surface, 
Or how long it may remain m the body It occasionally finds its 
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way into the pelvis of the kidney, and constitutes the nucleus of a 
renal calculus 

One of the most troublesome and painful forms of penetrating 
wound is that caused by a fish-hook, since the barbed end catches in 
the tissues, and it is impossible to withdraw it without increasing the 
size of the wound considerably The simplest plan of treatment is 
to push on the hook and make it protrude through the skin else 
where to such an extent as to enable the barb to be cut away, when 
the remainder of the hook will be set free 

For the detection of penetrating foreign bodies of a metallic 
nature, or of splinters of glass or stone, the so-called X rays of 
Rontgen „are exceedingly valuable They are produced by passing 
a powerful electric current through a modified Crookes, tube, or, as 
it is now termed, a ‘ focus-tu be ’ This consists of a thin glass bulb, 
into which are fixed two terminals — one, the negative or kathode, 
concai e, and the other, 01 positive pole, a platinum plate set at an 
angle, from which the rays are given off A very high vacuum must 
be present m the tube The rays thus generated, though invisible 
to the naked eye, have an actinic power, and are capable of affecting 
a photographic plate in the same way as ordinary sunlight They 
are also able to penetrate many substances which are impermeable 
to ordinary light, although others resist their passage Most of the 
soft tissues of the body are readily traversed, but bones and to a 
much less degree tendons are sufficiently resistant to cast a shadow 
on the plate, and it is the fixation of these shadows that constitutes 
the peculiarity of the so-called ‘ skiagram ’ If a limb with a supposed 
foreign body within it is placed over a sensitive dry plate, held in a 
non metallic dark slide or a black envelope, and the tube just above 
it, so that the convex portion on ivhich the rays impinge is nearest 
the limb, a skiagram is produced which, on development, shows the 
osseous tissues, the outline of the limb, and the foreign body, if it 
exist (Plates III and IV ) 

A modification of this process has led to the production of the 
Cryptoscope This consists of a cardboard screen coated with platmo 
cyanide of barium, and if employed instead of a sensitive plate on 
the further side of the limb to the tube, the appearances produced 
can be seen by the naked eye Since it is possible m this case to 
move the limb from side to side, or to rotate it, a better idea can be 
obtained of the position of the foreign body , by simple skiagraphy, 
it is often difficult to tell on which side of a bone the foreign substance 
lies Still better results have been obtained by the application to 
this method of the principle of the stereoscope Special methods of 
localizing foreign bodies have been introduced of late, but they are 
too complicated to be referred to here 

IV Gunshot Wounds — It is impossible m a work such as this to 
go minutely into the subject of gunshot wounds, but it is essential 
to indicate their most important features, and m what respect they 
differ from other forms of injury already described The character 



PLATE III 



Skiagram or Hand, with Needle Embfdded in tiie Palm, Close to the 

Carpus 






PLATE IV 



Splinter of Glass in Hand, Close to Metacarpal Bone or the Index 

Finger 

It will be noted that the glass casts quite as dense a shadow as the needle in Plate III 
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jof a gunshot wound \anes according to the nature of the projectile, 
Ithe arm employed, the velocity of the missile, the distance from the 
body at which the fitearm was discharged, the part of the body^ 
struck, and the direction of the shot 

The wounds inflicted by the modern small-bore nfle (eg , the Lee- 
Metford, Mauser, or Krag-Jorgenson) are very different to those 
produced in former days The desiderata that have been considered 
in the evolution of the modern rifle have been to secure great muzzle 
velocity, a. low trajectory, and clean and hard hitting To this end 
the barrel has been rifled so as to cause the bullet to rot ate . on its 
ow n lo ngitudinal axis (without such rifling the bullet would rotate 
on its short axis), and the bullet has been greatly modified, whilst 
the old form of gunpowder has given way to more highly explosive 
substances 

Tim modern bullet is a long, thm, conical body, consisting of 
! a core "of lead hardened by the addition of 2 per cent of antimony, 

| enclosed m a cover, jacket or mantle of some smooth, hard metal, 
leg, 80 percent of copper and 20 per cent of nickel (Lee-Metford 
land Mausei) The muzzle velocity is very high, amounting to 
^2,000 feet per second for a Lee-Metford rifle, and 2,300 feet per 
second for a Mauser The trajectory is nearly flat , anything within 
500 yards may be fired at point-blank, whilst in a range of 2,000 
yards the bullet only rises 194 feet, as compared with 866 feet with 
the Snider bullet 

The effect of these arms varies to some extent with the range, but 
not nearly so much so as was formerly maintained , and although 
the worst wounds are usually produced at a short range, say 500 or 
750 yards, yet quite simple wounds with no disruptive phenomena 
may also be caused at a similar distance One of the best-marked 
features of these wounds is that the bullet travels straight and direct, 
without lateral deviation or deflection, as was so commonly the case 
m the old "days Simple flesh wounds are of no great importance 
pci se, granted that important vessels and nerves are not injured 
The aperture of entry is small, and looks somewhat ( like a bug- 
bite.,’, the aperture of exit is slightly larger, and tends to be a little 
more slit-like A certain amount of extravasation occurs into the 
tissues around the track, but the external bleeding is often slight 
There is but little tendency to carry m portions of clothing or septic 
material, and the wound heals by first intention if reasonable pre- 
cautions are taken The external cicatrices finally look very similar 
to those produced by bad acne pustules Vessels and nerves are 
noi_likely „to be injured unless they are actually in the line of the 
bullet , the accurate limitation of the damage to this line is evident 
when one hears of a bullet passing between the abdominal aorta and 
the vena cava without either being injured If a large artery is 
cleanly hit, the patient bleeds freely, and may die of haemorrhage, 
unless it can be controlled by a tourniquet If the artery is button- 
holed, a traumatic aneurism may result, whilst arterio-venous wounds 
were common m the South African campaign There has been some 
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difference of opinion as to the character of the injuries to bones , that 
large masses of cancellous tissue {eg, the lower end of the femur) 
can be drilled cleanly without fracture is certain , but such wounds 
are sometimes associated with much splintering and involvement of 
neighbouring joints, possibly as a result of a short range, or of 
expansion of the bullet from the tearing down of the mantle If a 
bullet hits cleanly the compact shaft of a long bone, it may smash 
the whole bone into small fragments, or the force may be more 
localized m its action, though always severe Such comminuted 
wounds are very likely to become septic, if there is a long transport 
to the field hospital, and then fragments undergo necrosis and serious 
inflammatory phenomena follow 

Head wounds are much less fatal than might be imagined from 
the experimental work that has been undertaken At close range 
frightful disruptive effects are produced, which are almost certain to 
be fatal (see Chapter XXV ) , at a longer range compaiatively little 
mischief is done, except along the line of the missile The inner 
table is always more splintered than the outei, and of course a 
certainmrirount of biain substance may escape, Abdominal wounds 
are also much less serious than formerly, a mortality of 90 per cent 
(American Civil War) being replaced by one of 40 per cent in the 
South African campaign, and that without operation (1 reves) The 
mere penetration of one or more coils of intestine is not sufficient to 
cause geneial peritonitis , the wound is very small, and peristalsis 
seems to come to an end entirely as soon as the patient is struck, so 
that neighbouring coils of intestine or the omentum suffice to prevent 
frncal extravasation , indeed, many of the patients suffer but little 
constitutional or local disturbance Of course, an empty intestinal, 
canal is a favourable condition, and this is not unfrequently present 
on the field of battle Bloodvessels may be wounded in the mesentery, 
and death result from haemorrhage , solid viscera, such as the liver 
or spleen, are often damaged but little, granting a fairly long range 
On the whole, the effect of these modern bullets is to disable without 
killing, unless a vital part is struck 

Softmosed Bullets {eg, the Dum-Dum) are^c harac terized b.yjfie 
man tl e _bei n g_ab sen t at the top, whilst the lead _core_4S„usually * ree 
fronx-antimony The'~result”of~this"is that' as soon as the bullet 
strikes, the lead core mushrooms out, and terrible mutilation or 
destruction of surrounding tissues ensues, whilst bones are com- 
minuted and solid viscera pulped A similar result follows from 
rubbing or cutting off the top of the Lee-Metford or Mauser bullet, 
or even from incising the cover m two or three places 

Martini-Henry and Snider Bullets produce wounds which are inter- 
mediate m fheiFseverity between the preceding two The aperture 
of entry is usually small, that of exit large and with everted edges 
Portions of clothing are frequently carried in by these missiles, and 
add to the risks of sepsis 

Shell W.ounds have no special peculiarities beyond their severity 
and the ghastly nature of the injuries which may be inflicted by 
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them, depending on the irregular shape of the fiagments into which 
the shell bursts 

Dangerous wounds may be inflicted by small shot, as, for instance, 
when one of the pellets enters the eye, whilst the wads or other 
portions of the cartridge may also be carried into the body A blank 
cartridge, if discharged at a short distance, may produce a severe 
wound, and under such circumstances the skin around is likely to be 
burned and blackened, leaving a peimanent bluish-black tattooing 
of the tissues 

The Treatment of gunshot wounds is conducted in accordance 
with general surgical’ principles, although it may have to be some- 
what modified by the patient’s environment and by the fact that 
after a battle the pressure of work may be such that all lengthy^ 
operative procedures have to be discarded The first essential is to 
protect the wound from infection, and for this purpose the small 
packet of aiytiseptic- dress 1 n g carried by all our soldiers is admirable! 
Bleeding is, if possible, controlled by a tourniquet , and splints must 
be improvised for broken limbs, if practicable As soon as the 
wounded man reaches the field hospital, the wound is more thoroughly 
explored and cleansed, foreign bodies aie removed, bleeding-points 
secured, and if the bullet has not escaped and can be readily detected, 
it should be extracted When lodged deeply, various appliances 
have been introduced to locate the exact position of a bullet, e g , 
Nekton’s porcelain-ended probe or more complicated electrical con 
trn ances, “such as the telephone probe Skiagraphy has also a large 
field of usefulness before it in this direction Comminuted fractures 
are carefully investigated, detached fragments of bone are removed, 
and if an attempt is made to save the limb, splints, etc , are carefully 
applied primary amputations for bullet wounds are not very com- 
_mon at the present day, except when great comminution of bone or 
hopeless involvement of vessels and nerves has occurred Wounds 
of the skull always demand the most careful attention , even when 
the bullet has penetrated cleanly and escaped, each opening must be 
trephined so as to allow of the removal of depressed splinters of the 
inner table This rule holds good even when a bullet has merely 
ploughed a groove or track along the calvarium without penetration 
The results of such treatment have been most admirable 

The treatment of abdominal wounds produced by small-bore rifle 
fire is generally one of expectancy It has now been abundantly 
proved that patients can recover in the most astonishing fashion 
from bullet wounds which have traversed the abdomen from side 
to side or from front to back, and therefore unless there is some 
very clear indication, operation is better avoided Moreover, the 
practical difficulties connected with abdominal sections, the frequent 
lack of sterilized water, of towels, and the dirty condition m which 
the patient is, owing to the exigencies of the campaign, together 
with the length of time that such an operation takes — all these 
constitute reasons for not interfering unnecessarily Abdominal 
distension from haemorrhage is one of the chief indications for 
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laparotomy In civil practice the ordinary rules of treatment are 
followed (Chapter XXXIV ) 

V Poisoned Wounds — The great majority of poisoned wounds are 
due to some definite micro-organism, and we have discussed their 
nature and characteristics elsewhere A few only remain to be dealt 
with here 

Stings. of-Inseets, such as bees and wasps, may be exceedingly 
irritating and painful, but are not dangerous, unless some local 
complication, such as erysipelas, supervenes, or the stings are very 
numerous, as when a swarm of angry bees settles on a person 
ni the part involved is such as to lead to serious swelling, as in the 
pharynx or tongue, oedema of the glottis possibly arising under such 
circumstances All that is usually needed is the application of a 
jveak alkaline lotion, whilst a common and efficient domestic remedy 
is a 'sliced fresh onion, applied to the part Care must also be 
exercised to ascertain that the sting and poison sac are not left m 
the body 

Some varieties of flies and spiders are also extremely virulent, and 
it is now certain that several forms of disease are conveyed by the 
former Thus, if a fly bites a person after feeding on putrid carrion, 
some form of septic inflammation may be originated , anthrax may 
also be spread m this way Mosquitoes, too, play an important role 
m the development of malaria and filanasis 

Snake-bites require but little notice here, as they are exceedingly 
rare in this country, the common adder ( Pclias bei us) being the only 
venomous one likely to be met with, and even with this the poison 
is not sufficiently virulent to do much harm unless the individual 
attacked is a child or a person in a very bad state of health The 
poison is conveyed to the wound from the glands and poison sac 
situated on either side of the upper jaw through fine canals in the 
specialized teeth, which open at their apices , these teeth are so 
delicate in some snakes that it may be difficult to find the wounds 
produced by them The effects of an adder’s bite are not, as a ruleb 
noticed immediately, but come on in the course of an hour or so ,1 
extreme prostration supervenes, with a weak pulse, cold clammy 1 
perspiration, dilatation of the pupils, and perhaps delirium in bad^ 
cases, merging into coma 

The Treatment consists m preventing the absorption of the virus 
by tying a ligature firmly above the wound, which should then be 
laid open so as to allow of free bleeding, and the surface excised or 
cauterized The collapse resulting from absorption of the poison is 
best remedied by the administration of stimulants or the hypodermic 
injection of strychnine 

In India and other countries many varieties of poisonous snakes 
are met with, and wounds are frequently fatal , indeed, m India it 
is stated that 12,000 individuals are yearly destroyed m this way 
The symptoms come on rapidly, and are extremely severe, although 
they are modified according to the variety of snake The treatment 
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must necessarily be more eneigetic , probably the introduction of 
I[rasei:ls_anti\ emne will be the means of saving life 

The Anatomical Tubercle, or Butcher’s Wart ( Verruca ncciogcmca), 
consists m a papillomatous de\ elopment usually on the knuckles or 
wrists of those who are exposed to wounds either in the deadhouse 
or slaughter-house It is in all probability a manifestation of tuber- 
culous infection, and, indeed, resembles somewhat closely the appear- 
ance of lupus when it develops on the hands Treatment consists 
in the application of a powerful caustic, whilst m bad cases it is 
necessary to scrape the surface before cauterizing 

Dissection or Post-mortem Wounds have obtained an unenviable 
notoriety in the production of serious inflammatory disturbance It 
is well known that bodies are most \ irulent within a few hours of 
death, and hence the post-mortem room is more frequently responsible 
for these affections than the dissecting room , the care now exercised 
upon the preparation of subjects has greatly reduced the dangers due 
to the latter source Inflammatory disturbances may arise from 
several distinct causes 

1 The presence of strong antiseptics, such as arsenic, often 
irritates abrasions, and causes tenderness and congestion of the 
matrices of the nails 

2 The organisms occurring in actual putrid material have no 
power of attacking living tissues, although some irritation may be 
caused by them if small sores or abrasions are present 

3 Pathogenic organisms are frequently found in bodies soon after 
death, and are especially virulent when developing m the exudations 
from serous membranes, such as the peritoneum , hence both the 
surgeon who operates on the living subject, and the pathologist who 
examines the body after death, are alike exposed to serious risk 
either from an accidental puncture or from the infection of some 
abraded surface It is even possible for infection to occur through 
the hair follicles of an unbroken skin.. 

The resultant lesions necessarily vary much m their nature In 
the simpler cases all that ensues is a limited, .irritation of some 
abrasion or scratch, which rapidly disappears on the application of 
some sedative or antiseptic lotion Suppurative folliculitis, or even 
boils, arise from infection of the hair follicles, and m worse cases 
the various forms of onychia, paronychia, or diffuse cellulitis, with 
or without suppuration in the nearest lymphatic glands Severe 
toxasmic symptoms usually accompany the last-named conditions, 
-and even acute septicsemia may .develop 
1 The immediate treatment indicated for a dissection wound is to 
;tie a ligature or handkerchief around the base of the wounded finger, 
;so as to encourage bleeding and prevent the absorption of toxic 
materials , the part is then well washed under a tap of cold water, 
, immersed m an antiseptic solution, and sucked for some minutes, 
. an antiseptic dressing must then be applied Any inflammation 
. which arises subsequently must be treated according to the general 
• rules of surgery 
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A common result of poisoned wounds of the fingers, whatever 
their origin, is inflammation of the nail matrix (Chapter XVI ), or of 
' the .tissues -of" the fingers, constituting a whitlow, and it will be 
convenient to describe the latter condition at this place 

A Whitlow (Pai onychia or Panautuim) occurs m four different 
forms, of which one is a true cellulitis, another a teno-synovitis, 
a third is a localized inflammation of the skin, and the fourth 
involves the terminal phalanx 

(rt) The Subcuticular whitlow consists merely in a development of pus beneath 
the cuticle which separates it from the cutis vera It is very painful, but other 
wise is of little importance A boracic poultice preceded by the removal of the 

loose cuticle is all that is needed in its treatment " 

( b ) The Subcutaneous whitlow' is a true.cellulitis commencing in the pulp of a 
fingei, but ofteiTspreading upwards to involve the palm The finger becomes 

swollen and painful, the pain being increased bj 
pressure or by hanging down the arm Gradually 
both these symptoms increase in amount the back 
of the finger becoming oedematous and the pulp 
more 01 less red The swelling is at first hard and 
brawny, and even when pus is present it may be 
difficult to detect fluctuation unless the abscess is 
nearly pointing Constitutional symptoms are not 
as a rule very severe, though the intensity of the 
pain may exhaust the patient The hand should be 
elevated, and the finger poulticed A free incisio n 
should .be^earl y adopted but,jli ough Aree^musTnot 
extend Too’(Ie%ly - mT , TnTeTendon sheath may be 
opened and infected Occasionally the pus forms 
at one or other side of the finger and the incisions 
must then be suitably modified Antiseptic fomen 
tations may be continued after such an incision, the 
constant moisture adding greatly to the patient s 
comfort 

(c) The. Thecal form of whitlow' is really a suppura 
tive teno synovitis of the flexor sheaths The signs 
are muSh the-same as in the former variety, only 
more severe because the process is often more 
extensive As special features may be mentioned 
the inability of the patient to bend the finger and 
the extreme pain caused on attempting to do so owing to the involvement of the 
tendon The swelling also is more marked, and usually extends to the dorsum of 
the hand The arrangement of the synovial sheaths in the fingers and palm is 
indicated in the accompanying diagram (Fig 64), from which it is obvious that 
whitlows of the thumb and little finger are more dangerous than those of the inter 
venmg fingers In the last case suppuration ceases at the level of the heads of the 
metacarpal bones but occasionally it oversteps this limit, and involves the palm 
in the same way as in the thumb and little finger Tree and early incision must 
be made to anticipate such extension and also to limit as far as possible the 
adhesions which the tendons are liable to contract or to prevent them from 
sloughing owing to the acuteness of the inflammation In neglected cases the 
pus may burrow to tne dorsum of the fingers, necessitating counter-openings or 
the periosteum may be affected, leading to disease or death of the phalanges the 
interphalangeal joints may also be disorganized If the palm is involved, one 
usually endeavours to spare the superficial palmar arch and its branches, but in 
bad cases an incision is made down the centre of the palm irrespective of vessels, 
inasmuch as the superficial arch is easily picked up and tied The incision should 
be made along the middle of the metacarpal bones involved, and not higher 
than the centre of the palm but an opening may also be necessary close to the 



Tig 64 — Diagram of 
Svnovial Sheaths of 
Flexor Tendons of 
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level of the wrist joint, and this can be made in the middle line without 
danger 

(d) The Subperiosteal whitlow may be merely a complication of the thecal 
variety b ul ''It occasionally starts as an acute necrosis of the terminal phalan\ 
arising either ldiopathically or as a result of infection from the nail matnx The 
inflammation may be limited to the end of the finger, or may spread to the palm 
Tree incisions, and the removal of the bone, if dead, constitute the treatment 
required 


Repair of Wounds 

In former days five different methods of repair were described, but 
increased knowledge and further research warrant us m_ making the 
statement that there is but one method of repair, which, however, is 
modified according to the conditions of the wound, and that this 
process is essentially the same whatever tissue of the body is involved, 
be it bone, muscle, tendon, or subcutaneous connective tissue It 
must be noted that repair is not synonymous with regeneration It 
is very unusual for any tissue which has suffered from a serious 
lesion to be regenerated , fibro-cicatncial tissue, or some modification 
of it, forms the new bond of union between the damaged parts In 
a few tissues, however, true regeneration has been noted — e g , in 
striped muscle, bone, tendon, nerves, and glandular structures, 
provided the injured parts have been brought into close apposition 

The general facts as to the process of repair may be stated as 
follows The margins of the wound are always bounded by an area 
of tissue m a state of lowered vitality, even if no bruising or slough- 
ing of the parts is present The divided vessels are m a condition 
of thrombosis as far as the next patent branches, which m their 
turn are slightly dilated, partly as a result of this obstruction and 
partly from the reflex irritation of the injury The surface of the 
wound is generally covered with a film of lymph or blood-clot, 
whilst any spaces left in the interstices of the tissues are similarly 
occupied 

(«) The first stage m the process consists m an abundant exuda- 
tion of * small round cells, presumably leucocytes, whose function is 
lb remove' all "dead' or damaged tissue, as well as to break up, 
disintegrate, and finally absorb, any blood-clot which is present 
These cells are derived from the surrounding vessels, and are 
accompanied by a certain amount of serous oozing, so that we 
have here the early manifestations of a slight inflammatory 
reaction, which, if it does not extend beyond certain limits, is a 
beneficial proceeding Should it, however, become excessive, as 
when bacterial invasion is present, injurious results may follow 
Much discussion has arisen among pathologists as to whether or 
not this stage of repair is to be considered inflammatory in origin , 
the phenomena are, however, so exactly similar to those occurring 
in the earliest stages of inflammation that it is impossible to draw 
any line of distinction between them 

(b) The exudation of leucocytes is soon followed by the appear- v 
ance of a number of large oval cells with abundant protoplasm and ‘ 
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large \esicular nuclei (Fig 65, D) , these are termed 
and are the cells which undergo organization to form fibrous tissue 
and_bloodvessels There is some difference of opinion with regard 
to the origin of these cells , the earliest idea was that they were 
migrated leucocytes, but this was abandoned in favour of the theory 
that they are derived from the cells composing the tissues of the 
part, being either connective-tissue corpuscles_or~endothehal cells 


B C D 



Fig 65 — Granulation Tissue (Earl’i Stage) 

A A are collections of small round cells ’ there are many others scattered 
through the section B is a newly- formed vessel, C its endothelial wall, 
D is a fibroblast 

lining the capillaries, lymphatics, or lymph-spaces But the 
ingenious researches of Ziegler and his school, who inserted into 
the peritoneal cavity glass chambers composed of two pieces of 
thin cover-glass, cemented a short distance apart, and watched the 
process of organization m this narrow space, have shown definitely 
that some at least of the fibroblasts are wandering cells derived from 
the blood it is possible that these cells are m their turn derived 
from the endothelium, and that the endothelial cell is the fibroblastic 
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cell par excellence Whatever their origin, they soon form a layer of 
cellular tissue which lies upon or between the surfaces or lips of the 
wound, whilst the previously effused leucocytes disappear, some 
finding their way back into the circulation, and others serving as 
pabulum for the nutrition of the fibroblasts 

(c) Th e va sculai izatton of this cellular layer forms the next stage in 
the process This is brought about by the outgrowth from the 
walls of the nearest capillaries of solid rods of protoplasm (Fig 66, a), 
which appear first as minute buds, but rapidly increase in length, 
and may be single or double They soon bend over to unite with 
similar threads growing out from other capillaries, or with the wall 
of another -\essel (Fig 66, b), or occasionally they unite with the 
vessel from which they started The connective-tissue cells may 
also become spindle-shaped, and send out branching processes to 



Fig 66 —New Vessel Formation (After Tillmanns ) 

a A small bud-like projection from the wall of a capillary b the union of such 
buds one with another, or with the branching processes of connective tissue 
cells , c, the canalization of these processes 

unite with the offshoots from the vessel walls After a time these 
protoplasmic threads become canalized (Fig 66, c ), and a com- 
munication is established between them and the mother vessel, so 
that blood passes into them The new capillary wall, at first 
homogeneous, soon becomes lined with definite endothelial cells, 
and strengthened by the connective tissue which forms around it 
By this means a soft vascular tissue is produced, known as gianula- 
tion tissue (Fig 65), consisting of loops of capillaries supported by 
large nucleated cells with a varying amount of intercellular substance, 
which soon becomes fibrillated m texture 
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( d ) The hansfoi mation of this granulation tissue into fihjbjicatnml 
tissue is next proceeded with The fibroblasts become spindle-shaped,! 
and finally long and narrow, with pointed extremities, which oftenjr 
branch (Fig 67) , the nuclei also become long and narrow, and losef 
their vesicular appearance The next stage of the process is open! 
to doubt The most probable view is that the periphery of the cell| 
becomes converted into collagen, and is then split off from thejS 


B 



A 

Fig 67 — Granulation Tissue in a Late Stage of Organization from 
Below the Floor of a Healing Ulcer 

A is a young vessel of new formation B a vessel in a higher state of organiza- 
tion The stroma between the vessels consists of loose fibrous tissue in which 
numerous fibroblasts are embedded there is a strong resemblance' between 
these and the endothelium lining the vessels 


mother cell to form a fibril of connective tissue , this process is 
, repeated until almost the whole of the protoplasm is used up, the 
, nucleus and a small area of protoplasm remaining as a connective- 
► tissue cell, or as an endothelial cell lining a lymph cleft An ( 
V alternative theory is that these fibrillse are formed as an inifir-| 
c ellul ar^ exudation By the contraction of these fibres the cellsj 



II OUNDS 


249 


^become flattened out and compressed, and the newly-formed vessels 
{ |constricted, so that as time passes the scar tissue becomes less and 
(j less vascular, and consequently firmer and denser, as Well as smaller 
(e) Whilst this last stage is in progress, the surface of the wound 
is covered over with cuticle, which spreads inwards from healthy 
epithelium in the neighbourhood of the wound, and especially from 
the deeper layers of the rete Malpighn ‘ “F!] 

As already stated, the general process of repair sketched above is 
• modified according to the character and condition of the wound 
Four chief modifications are met with in surgery 

1 Healing by First Intention or Primary Union occurs m cleanly 
cut aseptic wounds where the lips are unbruised and brought 



Pig 68 — Diagram of Healing m First Intention (Atter Billroth ) 

The wound is occupied by a fibro cellular growth, into which loops of capillaries 
extend constituting granulation tissue, xvhilst the epithelium has united 
across the surface 

together, so that no extensive collection of blood or discharge 
between them is possible A thin layer of blood-clot lies between 1 
the surfaces of the wound and penetrates into its meshes, and the 
contraction of this clot is at first the chief means of keeping the ' 
deeper parts in apposition T here is bu t a microscopic Jme^of ! 
d auiag ed tiss u e , which, to gether with tln^ “firdofi-clpt,Tus --easily > 
absorbed, "and the process runs a~typicaF course, as sketched out 
above, "union being effected m five to seven days (See Figs 68 
and 69 ) s 

2 Healing by Granulation, or second intention, as it used to be ? 
termed, is met with (a) in cases where there has been definite loss Z 
of substance, so that the lips of the wound are not, or cannot be/; 
approximated , as also ( b ) when the surface of the wound is bruised j 
or damaged so that portions of tissue hav e to separate by sloughing , | 
or ( c ) when the advent of sepsis has prevented the occurrence of 
primary union 
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When a small amount of aseptic dead tissue is present, it is 
removed, as previously described (p 96), by an invasion of leucocytes 
from the surrounding vessels, which disintegrate and gradually 
absorb it These are followed by the fibroblasts, which form a layer 
of granulation tissue on the surface of the wound (Fig 70) If 
there is much slough to be dealt with, the vitality of the granulation 
tissue cannot be maintained beyond a certain distance from its 
source of nutrition, and so by a process of simple anaemic ulceration 
the unabsorbed dead portion is cast off and a granulating surface 



Tig 69 — Section of a Wound Healed by First Intention Ten Dais 

after its Infliction 

The epithelium is drawn in to form a V-shaped notch and beneath is a mass of 
fibro cicatricial tissue with comparativel / few cells or \ essels evident 

remains If the slough is septic, ulcerative inflammation occurs in 
the adjacent living tissue, which brings about a similar result, 
though accompanied by suppuration and septic fever When, how- 
ever, there is a simple loss of substance, with no bruising or damage 
to the tissues, the course of events is as follows The blood-stream 
in the superficial capillaries having been arrested, adjacent vessels 
become dilated, and from these an exudation of plasma and leuco- 
cytes results The plasma coagulates on the surface and forms a 
layer of fibrin, entangled in the meshes of which are a number of 
white corpuscles, so that the wound becomes covered with a film of 
whitish-yellow material known as lymph This gradually increases 
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in amount and thickness, and is vascularized from below into 
granulation tissue, this process occupying from four to seven days 
The healing of a granulating wound is brought about by the 
conversion of the granulations into fibro- cicatricial tissue, and by 
the surface becoming covered with cuticle The contractile tendency 
inherent m all cicatricial tissue produces two results from its presence 
in the base of the wound beneath the superficial layer of granula- 
tions (1 ) The surface area of the wound is diminished in all 
directions, a most important element in the healing process, since if 
the base is adherent to some dense resisting structure repair is slow 
and difficult, and the wound may remain open as a so called chronic 
ulcer When the granulating surface is very extensive, contraction 
may proceed to such a degree as to obliterate many of the vascular 
channels, and by thus depriving the superficial tissues of their 



Fig 70 — Diagrammatic Representation of the Later Stages of 
Healing by Granulation (After Billroth ) 

adequate nutrition, the healing process may be indefinitely pro 
longed (11 ) The depth of the wound is diminished, partly by the 
continuous growth of granulation tissue from below upwards, but 
also by the contractile base lifting the deeper structures to the 
surface If the base of the wound cannot be raised, the cicatrix is 
usually depressed and adherent to the underlying parts 

During the process of repair the wound takes on the appearances 
already described as characteristic of a healing ulcer (p 90) 

3 Healing under a Scab is a proceeding that can only take place 
in very small wounds, such as superficial grazes and abrasions, and 
ls practically identical with the granulating process, except that, 
instead of an artificial dressing applied by the surgeon, the lesion is 
covered by a scab which consists of clotted blood or dried exudation 
Should sepsis be present, pus is likely to accumulate beneath the 
scab and give trouble 

4 Healing by Organization of Blood-clot is only observed in strictly 
aseptic wounds where there is definite loss of substance, as m the 
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deep channels made in the treatment of bones thickened by chronic 
osteitis Blood is allowed to collect and coagulate so as to fill the 
cavity, and the surface is covered with protective to prevent irritation 
from the dressings The dark coagulum shows no tiace of change 
for some days, but gradually the peripheral portions become granular 
and yellowish-white m colour , these are gradually vascularized and 
transformed into granulation tissue, which in time spreads over the 
whole surface from periphery to centre, and then healing occurs as 
described above The clot is absolutely passive in this process, 
being infiltrated by leucocytes and removed by degrees, and thus 



The epithelial surface is regular and devoid of papilla; , the scar tissue has an 
abundance of cells scattered through it, as well as some very obvious vessels, 
which would almost entirely disappear at a later date 


merely serves as a basis of support or scaffolding for the building up 
of the granulation tissue which replaces it 

* 

A Scar is a mass of fibroid tissue covered by epithelium, which 
has been formed m the repair of a wound (Figs 69 and 71) It is 
at first v ascular, and contains cells of the connective-tissue type , 
but after a time, as contraction continues, the cell elements become 
flattened out, fewer in number and less obvious, the intercellular 
fibrous tissue more abundant, and the vessels constricted, so that 
finally a scar becomes well-nigh bloodless Where superficial, its 
colour changes from red to white, and if of small size it may almost 
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disappear, but never absolutely, unless the subcutaneous tissue has 
not been miolved When the parts around become injected by any 
cause, such as sharp friction, the anaemic scar tissue again becomes 
evident by contrast Lymphatics, nerves, hairs, and cutaneous 
glands are all absent, except perhaps at the periphery, and the 
epithelial covering itself is merely a uniform layer without papillae 

The Pathological Phenomena connected with scars are as follows 

1 Excessive Contraction, which may lead to great deformity, 
especially' when"' the wound has occurred m the flexure of any of 
the joints A web-like mass of fibroid tissue then forms, limiting 
movement, and requiring operative interference A seriously burned 
hand may by cicatricial contraction be fused into an tmsightly mass, 
rendering the fingers of little use , similarly, the chm may be drawn 
down and practically fixed to the sternum, and the lower lip everted, 
as the result of a burn on the front of the neck The Treatment of 
such conditions consists in dividing the cicatrix, and thus freeing the 
parts, during which process it must be remembered that deeper 
structures of importance, such as the mam vessels and nerves, may 
be adherent to the under surface, and thus be endangered When 
once the scar has been divided, there is often no difficulty m restoring' 
th e pa rts to their normal positions, although when the contraction 
has existed for any length of time it may be advisable to do this 
slowly", 'even by gradual extension with a weight and pulley, so as to 
avoid any risk of lacerating the deeper parts, which are usually 
contracted secondarily The raw surface formed by the opening out 
of the contraction has now to be cohered with epithelium by some 
form of skin grafting or by a plastic operation , most of the cases 
can be dealt with by Thiersch’s method (p 91), but the results, though 
promising for a time, are often ultimately disappointing 

2 Overgrowth of the scar tissue is sometimes met with, con- 
stituting what is known as the false or Ahbert’s Keloid This most 
frequently occurs in the scars of burns or of wounds m tuberculous 
patients, but may arise from any cicatrix, presenting itself as a 
fibroid indurated mass of a dusky red colour, with perhaps a number 
of dilated vessels coursing over it, which occupies the region of the 
old scar, and may possibly send claw-like processes into neighbouring 
healthy structures It consists merely of a hyperplasia of the scar 
tissue, but as to its aetiology nothing is known With the exception 
of somewhat severe pruritus or itching, its presence entails no 
inconvenience, although if it occurs on exposed parts it may be very 
disfiguring Removal is useless, since the keloid almost always 
recurs m the new cicatrix and m the stitch holes After a longer or 
shorter interval it often disappears spontaneously 

3 XJlceration~of"S 5 afs, the result of defective nutrition, is a trouble- 
some condition to deal with, as repair is usually slow 

4 Painful Scars arise from either the implication of a nerve terminal 
m the*cicatrix, oi the pressure of a contracting scar upon the bulbous 
end of a divided ner\e, as in amputation, stumps In each case 
further operation is necessary , inTfie former the cicatrix or at any 
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rate the painful portion of it, is excised, whilst m the latter the stump 
must be opened up, and the enlarged end of the affected nerve 
removed 

5 Malignant Disease of Scars, or of old chronic sores but partially 
healed, is of an epithehomatous-type, and appears as a hard ulcerated 
tumour with everted edges, a thickened base, and usually a good 
deal of foetid discharge (Marjohn’s ulcer) The progress is very slow, 
since the vascularity of the tissue is slight It is painless, from the 
absence of nerves, and as long as the disease is limited to the scar, 
no lymphatic implication will be noted As soon, however, as the 
malignant growth invades healthy tissues, the usual phenomena show 
themselves The diseased tissues may be freely dissected out, 
having regard to subjacent structures, and the wound closed by some 
plastic method 

General Conditions connected with Wounds 

\ I Shock — By the term 1 shock,!, is, meant- a general .depressed 
| condition of__the .nervous .system,, resulting from_sorne_energetic 
[ stimulus, which is either transmitted~'ttT"t;lie” vjtal centres in the 
s- medulla from the peripheral sensory or sympathetic nerves of .an 
firijured part, or may descend to them from a disturbance of- the 
tenrotronal centres through the nerves of special sense Local Shock 
is a curious condition of insensibility to pam on handling, which is 
sometimes present after severe injuries, and is especially seen m 
gunshot wounds Possibly it is due to some temporary paralysis of 
the sensory nerves 

' The term collapse is applied to a condition very similar in nature to shoct but 
'’differing from it mainly in its onset, which is gradual, and often preceded by 
f some exhausting disease, and by the fact that muscular relaxation is more com- 
r plete The collapse of cholera is one of the most typical manifestations, but any 
condition associated with loss or derivation of fluids from the vessels may give 
rise to it — e g prolonged vomiting or serious haemorrhage If at the same time 
septic absorption is taking place, the symptoms are still more marked thus in 
* acute peritonitis the two factors, removal of fluid from the circulation and 
toxaemia, are proceeding concurrently Shock usually tends to recovery, unless 
■the lesion is of a serious nature, and then collapse may supervene and prove 
fatal thus, after rupture of the intestine the immediate symptoms are the result 
of shock but they are quickly followed by the collapse due to acute peritonitis 

The degree of shock experienced m any particular case is mainly 
influenced by the following factors 

(a) Tha^seycuhLand cxi cnt of the miurv Speaking generally, the 
amount of shock varies directly with the depth of the wound, since 
the deeper the wound, the greater the violence which has produced 
it , but in some cases extensive superficial wounds produce a more 
severe effect than limited deep ones, owing to the larger number of 
nerves involved, along which stimuli can be carried to the centi es , 
thus, an extensive superficial burn is more likely to produce fatal 
shock than the complete incineration of an extremity 

(b) The thejnjury The more essential and sensitive the 
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organ injured, and the more closely it is connected with the chief 
sympathetic or cerebral centres, the greater will be the shock , thus, 
a small wound of the intestine, stomach, or any of the viscera, is much 
more serious than an extensive accident to one of the limbs 

(c) The mczvous susceptibility of the patient is a most important 
element, for the more' highly organized the nervous system, the greater 
is the amount of shock experienced, and vice versd , although long- 
continued suffering may render an individual less susceptible than 
usual, especially if sedative drugs have been employed Prison 
surgeons find that amongst the coarser and baser types of criminals 
operations may be performed without an anaesthetic in a surprising 
manner 

(d) The 6ApeciatuuDor~H(>Lpt the injury When the whole nervous 
system is maintained in a state of tension, anxiously expecting the 
receipt of some painful impression, the effect produced will naturally be 
increased, whilst if the attention is diverted, and interest active)y 
aroused in other things, the shock at the time is much diminished, 
though its effects may be subsequently greater Thus, in the keen 
excitement and nervous tension of a battle, soldiers have often been 
Avounded severely, and yet not knoAvn it at the time , Avhilst the pam 
of the most trifling cut may produce deep shock rvhen the patient 
is in a state of dread and anticipation 

The Symptoms vary rvith the injury inflicted, from a slight 
momentary giddiness and faintness (knoAvn ordinarily as an attack of 
synTopeWr' a fainting fit) to immediate and complete prostration, 
insensibjhty, and- even -death Tbe pulse is at first small, sIoav, and 
Aveak, but soon becomes irregular, extremely rapid, and often ini’ 
perceptible , the countenance is pallid and shrunken, and the brory 
covered with cold sweat , the respirations are sIoav and shalloAV, Avhilst 
the temperature is usually subnormal 

After an interval, the length of which depends on the ser^enty of 
the lesion and the treatment adopted, reaction occurs, being introduced 
by increased depth and frequency of the respirations , the pulse 
becomes slorver and fuller, the surface Avarmer, AAdnlst consciousness 
and muscular poAver are gradually restored During this period it is 
not unusual for an attack of vorjutmg~to supervene, probably due to 
hypersemia of the brain folloAAung the anaemia A\hich has been re- 
sponsible for most of the preceding symp^ms 

When serious loss of blood has also occurred, the phenomena of 
Jicem oy fh age.at e associated-xvith- those- of - shock , the pulse is some- 
times of the haemorrhagic type (p 272) , the blood is altered m its 
characters', “and^great restlessness may be present 

S ometim es reaction is accompanied by irritability, either of the 
mental or mus culamsvstcms, m the one case leading to traumatic 
delirium, AAdncji is ah\ays of giaA^e import, and m the other to intense' 
restlessness, as m the shock aaIucIi folloAVs extensne burns It isi 
possible that in both these conditions a toxic element has been J 
intioduced The term cietlntic shock is sometimes applied to these; 
manifestations 
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Occasionally the evidences of shock are delayed m their appearance 
for some time after the injury, and come on gradually Especially is 
this the case after railway accidents when no great injury has been 
experienced , for a time the anxiety and excitement are such that no 
depression is noticed, but as the mental perturbation passes off, the 
individual expenences symptoms very similar to the above, but 
probably rather of the nature of neurasthenia than of real shock (see 
tphapter XXIII ) When an accident occurs to a person in a state 
of intoxication, it is not unusual for the phenomena of shock to be 
delayed for some time, only showing themselves when the effect of 
the alcohol has passed away 

’ Pathology — The post -mot tem evidences are not very characteristic, 
but they all point to a loss of control of the nervous system over the 
vascular, resulting in an senna. of the bram and superficial parts of the 
bodypand enormous engorgement of the abdominal viscera, lungs, 
and great venous trunks , the heart contains practically no blood, 
although it is probable that the right side is much distended at the 
time of death, especially when due to sudden injury, and subsequently 
empties itself by post-mortem contraction The explanation of the 
phenomena of shock is by no means simple, and several factors are 
probably needed to produce the complex result i Reflex inhibition 
of the heart’s action through the cardio-inhibitory centre m the 
medulla explains the early syncope with slow pulse It is well known 
that if a frog’s abdomen is opened and the exposed intestine sharply 
struck, the heart stops m a condition of diastole, whilst if the vagi are 
previously divided, no effect is produced Any severe peripheral 
injury may lead to such a result, especially those directed to the great 
sympathetic centres m .t he a bdomen which are, closely connected with 
the _ vital "centres in the medulla In this way sudden death may be 
produced' by a severe blow m the epigastrium, or by drinking a glass 
of very cold water, when hot This inhibition of the heart’s action is 
never prolonged m mammals 2 Exhaustion of the vasomotor centre 
m the medulla is probably the cfiief cause of "shock, by leading to a 
mafked'falhof blood-pressure Crile,* who has most carefully studied 
this subject, shows that stimulation of the central end of a divided 
nerr e causes a rise of blood-pressure at first, but if the stimulation be 
repeated often, this rise gradually diminishes, disappears, and m time 
is represented by a fall This depression is provided for by a nervous 
mechanism, which opens up the splanchnic area and allows the blood 
to collect in the larger veins of this region The supply of blood to 
the bram and surface is therefore diminished, the portal system being 
over-full It is also obvious that any considerable haemorrhage will 
aggravate the vascular trouble 

Diagnosis — 1 From the general results of JuenioirJiage Restless- 
ness and thirst are then prominent signs, to^edref^'tVTtli a sense of 
dyspnoea, causing rapid respiratory efforts , th e m ental condition, 
mqreoi er, is less affected, and the patient is generally sensible , the 

■* * An Experimental Research into Surgical Shock ' by G W Cnle J B 
iLippincott Co 1S99 
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surface is excessively blanched, and the pulse may have a marked 
. hemorrhagic wave 2 In concussion of the hr am there are superadded 
f to the symptoms of shock those more particularly connected with the 
I region affected, 1 e , the intellectual centres, so that unconsciousness 
is the predominant feature, whilst loss of memory of the accident and 
of the events which followed is often noticed 3 When vomiting is 
approaching nuclei the influence of an anesthetic, the patient’s pulse 
usually becomes iveak and rapid, and the countenance pale This 
condition closely simulates shock, and is often distinguished from it 
only by the progress of the case Under such circumstances, if 
vomiting is plainly imminent, it is sometimes wise to increase the 
Amount of anaesthetic, as the patient is usually not fully under its 
influence 

Treatment — In slight cases very little is needed beyond resting 
quietly for a few minutes, or the exhibition of some aromatic stimulant 
to the nostrils, such as ammonia or smelling-salts In the more 
severe cases the patient is laid recumbent, with the head low , hot 
bottles,* well protected, and blankets are applied to the trunk and 
extremities to maintain and incrfease^the bodily temperature If able 
to swallow, a little. w arm tea or stimulant may be administered , but 
if unconscious, a^hof coffee or~ brandy enema, small m bulk, or a 
hypodermic injection of ether or strychnine (Iff v - x of the B P 
injection),' is- necessary - It must be borne m mind that the patient 
has, m most cases, only to be tided over a certain period of depression 
before reaction naturally follows, so that it is important to economize 
vital power, and not to waste it by over-stimulation 

The miection of hot saline fluid (1 drachm of chloride of sodium to 
1 pint of wafer) into a superficial vein, the rectum, or the subcutaneous 
tissues (submammary or gluteal for choice), has been employed with 
considerable success of recent years The modus operandi of intra- 
venous infusion is described at p 273 , the fluid should be introduced 
at a temperature between 105° and no° F Several pints may be 
injected to begin with, the exact amount being governed by the 
reaction of the patient If after a few hours symptoms of depression 
again supervene, the injection should be repeated 

According to Crile, the most valuable remedy for shock is an mtra- 
v fn° us injection of a-solutionof adrenalin (1 m 50,000 or 100,000 parts , 
ofnormal saline solution), a few cubic centimetres being allowed to / 
enter the circulation each minute The clinical value of this proposal 
has not yet been ascertained He also suggests* that when shock- 
is anticipated, it is well to clothe the patient in a special close-fitting 
pneumatic suit, which can be inflated when necessary by a bicycle 
punip The effect of this is to produce an artificial peripheral 
resistance, which will assist in emptying the subcutaneous veins and 
determine a flow of blood to the heart The pneumatic suit has been 
used m many clinical cases, and the reports are encouraging 

An important question is often raised as to the advisability of 
performing an operation during shock As a general rule, it may 
Crile, 1 Blood pressure in Surgery ’ p 2SS J B Lippincott Co , 1903 

n 
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be stated that operation should be deferred until reaction has come 
on, unless the presence of the injured organ, such as a badly crushed 
limb, is evidently prolonging the condition Under- these circum- 
j- stances a hypodermic injection of morphia may improve the condition 
: by relieving'pam- j «otherwise the'condition should be at once dealt 
with, and it will be often found that, as the patient passes under the 
influence of the anaesthetic, the pulse improves, and the state of 
shock disappears, the anaesthetic shielding the medullary centres 
from the painful afferent stimuli In urgent cases, especially when 
due to an intraperitoneal lesion, where operation must be undertaken 
without delay, the use of a salme injection into the venous system 
, prior to operation is often most advantageous 

f Shock may to a large extent be pi evented during operation by a 
^careful attention to such details as keeping the patient well covered 
-up and as warm as possible, by perhaps operating on a hot-water 
ttable, by minimizing haemorrhage, and by rapidity and cleanness of 
execution A hypodermic injection of strychnine, or a brandy and 
beef-tea enema, given just before the operation, is also useful , and 
ff must be remembered that incomplete anaesthesia tends to increase 
the shock rather than to prevent its occurrence 

II Traumatic Fever — Traumatic fever is that which follows the 
receipt of an injury, whether simple or compound, or after an opera 
tion Two mam varieties are described 

(a) Simple Tra uma tic Fever occurs after subcutaneous injuries, 
such as sprains, contusions, fractures, etc , and after aseptic operation 
wounds or compound injuries It is thus found m conditions where 
micro-organisms are absent, or, if present, are m such a state as to 
be practically impotent The generally acknowledged cause is the 
absorption from the blood-clot or inflammatory exudation of some 
chemical substance (pqgsibLy the fibrin -ferment), which has a pyro- 
genic effect upon the medullary centres Probably the fever following 
aseptic operations is largely determined by the use of irritating 
antiseptics, which increase the exudation and may damage the 
tissues considerably , if mild antiseptics or sterilized salt solution 
are alone used to irrigate open aseptic wounds, this so-called 
‘ reactionary fever ’ will be absent, unless other elements, such as 
retained serous discharge or accumulation of blood, are present 
Occasionally fever is observed m cases where we have no grounds 
for supposing that absorption of fibrin ferment is taking place , it 
may then be due to some peripheral irritation, eg, a badly-fitting 
splint, and disappears immediately odmieTemoval of the cause 

The symptoms are those of slight pyrexia, reaching ioo° or xoi° F 
within twenty-four or, forty-eigbt,_hours of the injury, with coated 
tongue, loss of appetite, etc , gradually passing off m three or four 
dajs If thus limited, it is of no prognostic importance 
~(b) SymptomaticJEranmatre Fever is that caused either by the absorp- 
tion of the products of putrefaction, resulting from the vital activity 
of organisms in discharges, blood-clot, or dead tissue, or from the 



WOUNDS 


259 


absorption of the toxins connected with a development of parasitic 
organisms in the wound or its surioundmgs , or from the supervention 
of some general infective disorder All these difletent conditions have 
been dealt with elsewdicie, and require no further notice 

III Traumatic Delirium- — Although delnium is meiely a symptom 
which is superadded to others 111 certain cases, it is occasionally of so 
pronounced a character as to demand special attention Three forms 
are met with 

(a) The Active Delirium which accompanies se\ere injuries, par 
ticularly m plethoric, and often in previously healthy indniduals, 
w bose en\ lronment has been suddenly changed from that of e\ eryday 
life to a sick bed in a hospital ward Septic contamination of the 
w-ound is usually present, and the delu 1011s state is associated and 
runs a parallel couise with the traumatic fever It is not usually of 
a Molent type, although the patient may be irrational and restless, 
he mo\ es the injured part without any evident appreciation of the 
pain wduch, if conscious, he must suffer, but he is easily restrained 
by the exhibition of firmness and tact on the part of the attendant 
The symptoms are most marked at night, and commence at the end 
of forty ; eight hours, lasting, as a rule, for fw r o or three days There 
is a distaste for food, which, however, can be overcome by gentle 
persuasion 

Treatment — Patients in this condition must never be left , the diet 
should be light, but nourishing , the bow r els are thoroughly opened, 
and an icebag to the head may be useful The wound should be 
freed from any septic accumulation 

(b) Delirium of a Low Muttering Type is met with in individuals 
of low vitality, exhausted by dissipation, drink, disease, or faulty 
Jhygienic’ surroundings It is commonly associated with fever of an 
asthenic type, such as is seen towards the end of septic or infective 
diseases The patient usually lies on his back, staring vacantly 
upwards, is incoherent, takes no notice of surrounding objects, and 
is observed to pick at the bedclothes and mutter to lnmself unintel- 
ligibly There is often, m addition, an involuntary escape of urine 
or feces The mouth is generally open, the tongue dry, brown and 
Cracked, and viscid mucus collects about the teeth ( soidcs ) 

The Treatment should be directed to careful nursing and feeding, 
as by that means alone can the patient be saved 

(c) Nervous Traumatic Delirium is observed m individuals who, < 
previously of" intemperate habits, have suffered some serious injury, 

"~such as a compound fracture The violent symptoms do not set m 
till about the third _day, but are usually preceded by some amount 
of sleeplessness an 3 ~wandering at night, or the patient may have 
short snatches of sleep, from which he awakes semi delirious This 
gradually increases, and is followed by violent delirium of the worst 
type ( delinum-iremens ), in which the patient is haunted .hy.ternfymg 
visions of reptiles, horrible insects, and the like, from which he tries 
in vain to _escape [During this stage of excitement he is with 

17 — 2 
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difficulty restrained from jumping out of bed , m many instances 
these patients are remarkably cunning, and, managing to elude the 
vigilance of their attendants, will succeed m escaping from the room 
by the door or window, and may inflict serious, and even fatal, 
injuries upon themselves or others There is al way s a tremulous 
condition of the extremities and of the tongue, which is white" ‘and 
coated, whilst the bowels are obstinately confined The pulse and 
temperature vary considerably, and theu,skin is often moist and 
clammy The violent stage is always followed by profound ex- 
haustion, m which the patient may gradually sink into a state of coma 
and die In the case of a fractured leg, the struggles of the patient 
will cause considerable displacement of the limb, and necessitate 
constant attention to prevent further mischief The limb should 
never be fixed to the bed, but slung m a Salter’s swing or immobilized 
in plaster of Pans 

Treatment — In cases where an attack of delirium tremens is con- 
sidered imminent, either from the previous history of the patient, the 
tremulous state of his hands and tongue, or Ins sleeplessness, the 
best treatment to adopt is to support the strength by suitable food 
and a medium dose of stimulant, ‘‘combined with free purgmg and, if 
need be, sopgx ifics (chloral, bromide, paraldehyde, ^oi‘ morphia) , 
under such a regimen the symptoms usually soon disappeai In 
the acute maniacal attacks the patient must be fully controlled and 
guarded, but with as little manifestation of restraint as possible 
Nourishing food (possibly of a fluid type), with a certain amount of 
stimulant, should be administered during the quiet intervals, and 
sleep obtained by drugs, especially morphia hypodermically , a 
quarter of a grain should be given at first, and more if necessary 
Eree.purgmg is of course essential 
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THE GENERAL TECHNIQUE OF MODERN SURGERY 

No one who has been bi ought up in the modem school of antiseptic 
or aseptic surgery can have .any idea of the horrois that were per- 
petrated under the name of surgery by our ancestois Anaisthesia 
was unknown, and perhaps this was an advantage ratliei than other- 
wise, as it limited the number and the scope of operations Patients 
had to be forcibly restrained during the procedure , haemostatic 
forceps were not in existence, and the operating theatie was not the 
quietly decorous spot that it now is, but rather lesembled the 
shambles The wards were a hotbed of suigical fever, and erysipelas, 
pyaemia, and other manifestations of pyogenic infection led to an 
appalling post-operative death-rate Hospital gangrene, wound 
phagedena, and other affections now happily extinct, were common 
enough, and not unfrequenlly wards had to be entirely closed in 
order to limit the ravages of such diseases The almost synchronous 
discovery of anaesthesia and antisepsis has transformed surgery, and 
from being an art dangerous, barbarous, and almost repulsive, it has 
been changed into a scientific procedure, beautiful in its details and 
beneficent in its results In this connection the names of Simpson, 
who fought the battle of anaesthesia, of Spencer Wells, who 
popularized the use of haemostatic forceps, and of Lister, who first 
applied to surgery the principles that were being taught by Pasteur 
as to the microbic origin of disease, will ever stand out as three of 
the greatest benefactors of the human race 

The Antiseptic plan of treating wounds, as originally introduced 
by Lord Lister, is an outcome of the germ theory of putrefaction 
It has for its object the prevention of bacterial development in 
wounds by the use of chemical agents, some of which are true 
germicides, capable of destroying the bacteria, whilst others merely 
prevent or inhibit their growth Innumerable methods of applying 
this treatment have been adopted, and the plans originally suggested 
have been much modified in the direction of simplicity Amongst 
the multifarious antiseptic agents which have been used, the most 
prominent are carbolic acid, corrosive sublimate, bimodide of 
mercury, iodine, iodoform, formalin, boric acid, salicylic acid, etc 

I Carbolic Acid, the first antiseptic introduced by Lister, has a direct germicidal 
action in strong solutions, and an inhibitory effect in weaker ones The crystals, 
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when heated with xo per cent of water, constitute an oily fluid known as pure 
or liquefied carbolic acid, which is a powerful though superficial caustic, and 
may be applied without much fear to infected living tissues — c g , to tuberculous 
sinuses or wounds — after scraping them, in order to destroy any portions of tuber- 
culous material which may have escaped the spoon Excess of the acid may be 
washed away with absolute alcohol, which quickly dissolves it The liquid 
carbolic dissolves in water on the application of warmth, and the 1 in 20 and 
1 in 40 solutions are those mainly employed , the former is an efficient and 
potent antiseptic, but must be used carefully on delicate skins It is most 1m 
portant to insure the complete solution of the acid, as otherwise globules of it 
may be deposited on the hands or in the wound, and may do much harm 
Carbolic acid is frequently somewhat crude and impure, and many of the 
imitative and toxic phenomena are due to cresyhc acid and other substances 
which should not be present General absorption of this reagent leads to 
darkening of the urine, which may become olive-green or even black in colour, 
and this carboluria is often associated with a rise in temperature and some 
intestinal irritation, whilst diseased kidneys may be seriously affected Weaker 
solutions are more readily absorbed than the liquefied or pure acid 

Corrosive Sublimate is a valuable though very poisonous remedy which is 
usually employed in solutions of 1 m 2,000, 1 in 1,000 or 1 in 500 Occa 
sionally the last of these three solutions has 5 per cent of carbolic acid added to 
it, constituting what is known as Listers stiong mixtuie Sublimate solutions 
are inhibitory m action rather than germicidal, but are potent and reliable 
They have less power of penetration than carbolic acid, and have less hardening 
or roughening influence on the skm If, however, a dressing soaked m a 
sublimate solution (1 in 2,000) is kept for long m contact with the skin, it acts 
as a direct irritant, and may lead to an abundant formation of pustules, owing to 
the activity of the germs in the deeper parts of the cutis which have not been 
destroyed by the antiseptic Instruments should not be placed in sublimate 
solutions, as even if plated, they soon lose their bright appearance It must be 
remembered that individuals very sensitive to the action of mercury may be 
salivated by this agent 

Bimodide of Mercury is a potent antiseptic, which has been chiefly employed 
in the form of a 1 in 500 solution in 70 per cent methylated spirit for the purifica- 
tion of the hands or of the skin of the patient It is, of course, extremely toxic 
A x in 2,000 aqueous solution is also employed for the hands, and is less harmful 
to instruments than the perclilonde 

Boric or Boracic Acid is a mild and weak antiseptic, which may be utilized 
when stronger remedies might prove harmful — e g , in plastic operations and for 
infants It is also useful when antiseptic fomentations are required in treating 
inflammatory phenomena , 

Iodoform is a yellow powder of characteristic and unpleasant odour which 
probably acts by being decomposed in the tissues and slowly giving off iodine 
Commercial iodoform is usually contaminated with a variety of germs, as may 
be shown by dusting it over a film of nutrient gelatine and allowing them to 
develop It is therefore wise to wash the iodoform before use in 1 m 20 
carbolic lotion or some such antiseptic Its chief value is in septic or tuber- 
culous wounds, and, indeed, it seems to have a specific inhibitory action upon 
the development of the B tubctcitlosis It may be suspended in glycerine (10 per 
cent ), and after sterilization by heat this can be injected into tuberculous tissues, 
joints, or abscesses, or if open wounds exist gauze soaked in this emulsion, as 
it is incorrectly termed, may be packed into them with advantage Toxic effects 
of very variable type may follow from undue absorption of the drug Gastro- 
intestinal disturbances, vomiting, diarrhoea, colic etc , may be the chief symptoms, 
but delirium and collapse often supervene There is always an abundance of 
iodine in the urine Various substitutes have been proposed m order to avoid 
the unpleasant smell — eg, anstol, orthoform etc — but they are of doubtful 
value Perhaps the best means of obviating the odour is to mix with it part 
of Coumann, the active principle of the Tonqum bean, which has a powerful 
aroma 
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Chmosol is a yellow substance, hannlcss and free from to\ic qualities it is 
freelj soluble in water, and possesses powerful antiseptic properties 

Lysol is another useful antiseptic dcmatne of coal tar It is freely soluble 
in water and as a 2 per cent solution nny be used in syringing out ca\ities 
such as the \agina, cxlcrml ear etc One of its great advantages is that the 1 
solution is somewhat stick! , and tends to cling to the tissues and prolong itsj 
action 

Permanganate of Potash, Sanitas, and Peroxide of Hydrogen all act in the same 
way as o\idi7ing agents the\ are necessarily unstable and cannot be utilised for 
dressings and are therefore chiefly emplo\cd in the disinfection of cauties or 
wounds alread! contaminated The most potent of these is peroxide of hydrogen, 
which is sold as a fluid capable of setting free 10 to 20 times its \olumeof nascent 
oxygen It is quite unirritating and max be poured directly into a septic wound, 
or e\ en into the peritoneal ca\ lty fortliw ith it commences to effervesce, liberating 
its oxygen and forming a froth! foam which is likely to bring to the surface any 
loose foreign holies Its use is particular!! indicated in the treatment of septic 
ulcers, carbuncles sloughy abscess caxitics and the like Sanitas and per- 
manganate of potash are used in solutions of \arymg strength, and act more 
slowly the latter has the disadx antage of staining the tissues with which it is 
brought in contact 

Formalin is a powerful antiseptic, and consists of a |o per cent aqueous 
solution of formic aldelnde It is decidedls toxic e\en in a 1 per cent solution 
It blackens steel instruments and hardens the skin to an unpleasant degree 

The Aseptic Method of treating wounds consists in the elimination 
of chemical antiseptics as far as possible, and the substitution of 
heat, dry or moist, as a sterilizing agent Every efficient antiseptic 
is more or less toxic and irritating, and there can be no question that, 
from an ideal standpoint, the less they are introduced into wounds, 
the better No more satisfactory germicide can be imagined than 
heat, in the shape either of boiling water or of steam under pressure, 
and it is claimed that if everything brought in contact with the 
wound is aseptic, then no antiseptics need be employed Of course, 
there are two elements in an operation which can ne\er be sterilized 
apart from chemical antiseptics— viz , the skin of the patient and 
the surgeon’s and assistants’ hands — and thus the most complete 
aseptic precautions can never entirely eliminate chemical agents 
Moreover, it must not be forgotten that the air itself holds number- 
less germs which cannot be excluded from the wound, and that such 
germs are more numerous in crowded cities and in places where sick 
people are likely to congregate To obviate this, most elaborate 
precautions have been taken in the shape of filtering the air admitted 
to the operating theatre, and also as to the cleanliness and dress of 
the surgeon and his assistants For these it is strictly logical that 
the whole head should be enswathed m a sterile cloth with the excep- 
tion of the eyes, since the scurf of the hair is septic, and the saliva 
is similarly contaminated, and it is impossible to move the head 
without detaching fragments of the former, or to speak without 
ejecting minute drops of the latter Unsterihzed persons, and there- 
fore students, should be banished from the operating theatre, or 
placed behind a glass screen, as every additional onlooker must 
increase the risk m purely aseptic conditions Then, too, the surgeon 
must be able to rely on assistants and nurses who are not changing 
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every six or twelve months Hence, in a large teaching hospital, 
devoted to the training of students and nurses (and such, we believe, 
can only be effectively carried out by their active participation in the 
work), it is almost impossible to maintain a purely aseptic chnique 
Whilst we have adopted many of the methods suggested by those 
who are able to insure complete aseptic precautions, we still cling to 
not a few of the measures originally introduced by Lord Lister, and 
which we have found, both in his hands and in our own work, give 
such excellent results 

The actual details of opciativc technique vary somewhat with different 
surgeons, but the mam principles which govern modern operative 
surgery are much the same in all, and the following sketch of the 
preparations required and of the routine usually practised in under- 
taking an operation may be considered more or less typical of 
modern methods 

1 The Opeiatmg Theatre 01 Room — The arrangement of this neces- 
sarily depends upon considerations of space and finance, and the 
ideals of the modern aseptic surgeon are seldom attainable Thus, 
strictly speaking, no septic case should ever be dealt with in an 
aseptic theatre , no one should enter it without first bathing and 
donning an aseptic garb , the air should be thoroughly filtered before 
its admission, and all unnecessary sightseers kept away 

For practical purposes, however, much less rigid precautions have 
to suffice The operating theatre should not be unnecessarily large, 
and the old-fashioned room with tiers of seats overlooking the central 
area is not desirable Onlookers should have a low gallery provided 
for them, but little raised above the floor space and shut off from it 
not merely by a rail, but by an effective closed barrier breast high 
It may with advantage be placed between the operating area and 
the source of light, but clear of the window, and should be entered 
by a separate passage and not through the theatre A north light is 
desirable, and it should come, not from the top, but from the side, m 
the form of what is known as a * studio light ’ The walls should be 
lined with white tiles, glazed bricks, marble or alabaster, or at least 
painted with white enamel, which can be washed down with a hose 
The floor must be impermeable, and slope towards a circular aper- 
ture or drain, discharging over an open head through the outside 
wall, so as to allow of suitable flushing with a hose All shelves 
must be made of glass, but the fewer fixtures m the actual theatre 
the better Attached to the theatre should be a suitable series of 
smaller rooms for the anaesthetist, for sterilizing purposes, etc 

In a private house the room should, if possible, be carefully pre- 
pared beforehand The carpet should be taken up and curtains 
removed The walls should be wiped over with an antiseptic solu- 
tion, and the floor thoroughly scrubbed , all unnecessary furniture is 
removed Should the operation be an emergency one, without time 
for such complete preparation, it is often wiser to leave things alone, 
and not stir up dust and dirt by a hurried attempt to make things 
look a little better than they really are A suitable supply of hot 
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and cold boiled watet must be secured beforehand, and basins and 
dishes, etc , should, if possible, be previously boiled 

2 The Surgeon and Ins Assistants must remember the extremely 
gra\e responsibility that icsts upon them in undei taking many of 
the modern operations, and must be willing and ready to submit 
themselves to the strictest regime The coat must be removed, and 
the slee\ es of the shirt and \est turned well up above the elbows, 
and retained there, if need be, by safety-pins or suitable clutches 
A mackintosh apron may then be donned, and o\er it a sterilised 
cloth apron, wet or dry We do not consider that it is necessary to 
wear a head cover, although ideally tins should be the case, 
especially when the individual is hairy , if, however, he is suffering 
from a nasal catarrh, the mouth and nose should certainly be 
covered with a damp cloth Unnecessary talking during the 
operation is foi bidden, and, whenever possible, directions should be 
given by signs If it is necessary to cough or sneeze, the head must 
be turned aside completely The antiseptic habit must be so 
ingrained as to become automatic, and it should be impossible for a 
surgeon to take a handkerchief from his pocket and blow Ins nose 
or wipe perspiration from his brow, and then resume the operation, 
without effective re sterilization of the hands Those who have the 
misfortune to perspire easily must be most careful not to allow 
drops of sweat to fall into or near the wound 

The same rules hold good in regard to the mnscs, who should also 
turn up their sleeves above the elbows The hair should be arranged 
quietly under a cap, and a fringe avoided Long tails to caps are 
out of place m the operating room 

Much of the success of an operative chnique depends upon the 
methodical and effective organization of the same It is desirable 
that all unnecessary hands should be eliminated, and therefore 
everything likely to be needed should be laid out within reach of the 
surgeon and his assistant on a suitable side-table, so that they may 
be able to take up instruments, ligatures, sutures, etc , without being 
touched by others 

3 The hands are scrubbed thoroughly with soft or ether soap and 
hot water (preferably sterilized) , the nails are cut, if need be, and 
cleansed, special attention being directed to the semilunar folds of 
skin at the base, where septic material is so apt to collect For this 
purpose a purified nail-brush is employed with advantage The 
hands are then immersed in an efficient antiseptic lotion — e g , a 1 in 
500 solution of bimodide of mercury in 70 per cent methylated spirit 
for one minute, and then in 1 in 40 carbolic or 1 m 2,000 sublimate 
solution The hands, once purified, should not be dried except on a 
sterilized towel , indeed, it is better to keep them moist and redip 
them from time to time during the operation either in the 1 in 40 
carbolic or 1 in 2,000 bimodide of mercury or sublimate solution, and 
in mtraperitoneal work in sterilized salt solution (31 to 1 pint) 
Another plan consists m immersing the hands and forearms in a 
saturated solution of permanganate of potash, after thorough washing 
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with soft soap and water, until they become a deep mahogany-red 
colour They are then placed in a warm saturated solution of oxalic 
acid until completely decolourized, and are finally washed over with 
sublimate solution This method is apt to cause a certain amount 
of irritation of the skm of the forearms It is possible that m many 
instances complete sterilization of the hands is not effected, but the 
surgeon must always keep complete asepsis of his hands before him 
as an ideal to be attained On several occasions when our hands 
and those of our assistants were tested bactenologically after the use 
of the bmiodide of mercury and sublimate solutions, they were found 
to be sterile, even scrapings from beneath the nails giving no reaction 
Some authorities have been so concerned at the imperfection of their 
results that they are m the habit of operating m sterilized cotton 
gloves, frequently changed during a lengthy operation, or m thin 
rubber gloves, which can be sterilized by boiling We are extremely 
.doubtful as to the value of this plan, and feel that a certain degree of 
( delicacy of touch must be sacrificed thereby Careful attention to 
i the skin after operations — e g , the application of glycerine at night, 
so as to prevent it becoming rough and harsh — is a most important 
element m success 

4 Instruments are sterilized by boiling them m a weak solution of 
bicarbonate -of soda (1 per cent) for five or ten minutes To 
prevent them from rusting, they should be carefully plated, and the 
water ought to boil for some minutes before they are immersed, in 
order that the suspended air may be driven off After boiling they 
may be laid out on a sterilized dry towel and covered over with a 
similar towel till they are required, or kept m a weak antiseptic 
solution ( e g , carbolic lotion, 1 in 60) Mercurial solutions should be 
avoided, as they spoil the instruments If during an operation an 
^instrument which has not been previously sterilized is required, it 
Imay be quickly purified by immersing it for half a minute m liquefied 
^carbolic acid, the excess of which is removed by washing thoroughly 
'in alcohol or hot sterilized water The same process or re-boiling 
must be adopted for any instrument which falls on the floor or 
becomes otherwise soiled Special care must be directed towards 
the forceps to see that the serrations are freed from dried blood clot 
and other dirt Haemostatic forceps must be opened before boiling 

5 Sponges, unless very carefully treated, are a fertile source of 
mischief, but their power of absorbing blood and other fluids is so 
much superior to that of any other agents that many surgeons still 
retain their use They should be thoroughly purified m 1 in 20 
carbolic lotion before use, and wrung out of a 1 in 40 solution of 
carbolic or a 1 m 2,000 sublimate or bmiodide of mercury solution 
during the operation Only a limited number of sponges — say, two 
or three — is used, and the assistant cleanses them m a bowl of lotion 
placed in a suitable position Sponges should never be used for 
tuberculous disease or rectal operations, or for any conditions where 
pus is present, or if so used, they should be subsequently destroyed 

In cleansing sponges after an operation, the following procedure 
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may be recommended They are first thoroughly wiung out of cold 
water, and then placed to soak for a few minutes in a hot and strong 
solution of washing soda They are then well rinsed in hot or cold 
water, or kept in running water, so as to remove all the soda, and 
finally immersed in a solution of carbolic acid (1 in 20), in which 
they are kept till required 

If swalis are used instead of sponges, they are made of absorbent 
wool wrapped up m a single layer of gau/e, the ends of which are 
twisted up into a knot \ sufficiency of these of a suitable size is 
prepared before the operation, and they are purified in a dressing 
sterilizer They are kept in the drum or box in which they were 
sterilized until required, and are thence removed by sterile hands or 
instruments to a suitable sterile receptacle, or are placed in lotion 
6 The bgatures and sutures, whether of catgut or silk, require 
very thorough purification Silk needs to be boiled thoroughly for 
at least half an hour, and is then placed in carbolic lotion (1 in 20) , 
it should be in loose coils, and not wound on a reel, as then only 
the outside strands are sterilized Catgut, on the other hand, 
must not be boiled in water or immersed in carbolic lotion for 
too long, as it is apt to become rotten and break when used It 
may, howeier, be boiled in cuniol at a temperature of 165° C for an 
hour without harming it , it is then dried at a temperature of ioo° C 
m a hot-air oven for two hours, and is transferred to sterilized test- 
tubes Mayo Robson has advised the sterilization of catgut m 
xylol, which is kept at the temperature of boiling water for half an 
hour A special metal cylinder with a screw top is required The 
catgut is loosely wound on a reel or slide, and sufficient xylol is 
placed in the cylinder to cover the catgut , the top is then screwed 
down, and the cylinder is placed m a saucepan of cold water, which 
is gradually brought to the boil, and allowed to remain boiling for 
half an hour The catgut is then removed, and kept in a 5 per cent 
carbolic solution in alcohol Another simple and effective method 
is to place the catgut wound loosely on a glass reel firstly m ether 
for twenty-four hours, and then in a 5 per cent solution of formalin 
for a similar period , it is then immersed in boiling water for five 
minutes, and subsequently kept m a solution of corrosive sublimate, 

1 part, glycerine, 250 parts, and methylated spirit, 1,000 parts 
Various instrument-makers provide sterilized catgut in sealed glass 
tubes , Van Horn’s catgut and suture materials can usually be 
thoroughly trusted 

7 The skin of the patient is shaved prior to operation if the part 
is hairy, and thoroughly washed with turpentine, soft soap and 
hot sterilized water, and some efficient antiseptic , it is then covered 
with an antiseptic compress — e g , gauze or lint soaked m carbolic 
lotion (1 m 40) for some hours When the patient is on the table 
and anesthetized, a final cleansing is undertaken The part is 
first well rubbed over with turpentine or ether to remove all fat and 
grease, and then washed again with soft or ether soap and hot sub- 
limate lotion (1 in 2,000) It is then flushed with bimodide of 
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mercury in spirit (i m 500) or with carbolic lotion (1 in 20), and 
finally the stronger antiseptic is washed away with a weaker solution 
either of carbolic acid or sublimate It must not be forgotten that a 
very vigorous use of carbolic acid may be followed b) local irritation, 
as well as by its absorption into the blood-stream, especially in pro 
tracted operations Care must also be taken that the patient does 
not he in a pool of antiseptic lotion which has run down during the 
washing and collected under the sacrum , many a bad antiseptic 
burn has resulted therefrom Again, not only does the quality of 
the skin vary in different individuals (as may be illustrated by con 
trastmg that of a coal-heaver, who possibly bathes once a year, with 
that of a child or lady, which is soft, clean, and delicate), but it also 
differs m various regions of the body, and hence the process of 
purification must be modified according to the character and thick- 
ness of the integument Any part where dirt may accumulate 
demands scrupulous attention — eg, the umbilicus, external ear, 
toes, or corona glandis m persons with long foreskins A word of 
warning is also needed as to the possibility of using a nail-brush too 
vigorously, leading to a traumatic dermatitis, or even waking up into 
activity germs which otherwise would have lam dormant m the 
deeper layers of the uninjured skin 

8 The area of operation is surrounded by mackintoshes, which 
should always be treated as more or less septic, and these m 
turn are covered with sterilized towels The latter are by choice 
purified by boiling or by exposure to steam in a suitable sterilizer , 
but if desired they may be first soaked m a solution of carbolic acid 
(1 m 20), and then wrung out of a hot 1 in 40 solution, and kept warm 
until required The objection to this latter plan is that the slun 
may be burnt if the patient has to lie on such a towel Some 
surgeons prefer to use dry sterilized towels, but to our minds the 
wet are better, in that they cling closer to the skin and are less 
liable to slip During an operation irrigation or flushing is un 
necessary, unless the proceedings are prolonged, and then hot 
sterilized salt solution should be employed for the purpose , but a 
final flushing with carbolic lotion (m m 40) or with sublimate 
(x in 2,000) is advisable, especially when operating under conditions 
which are not ideal as to surroundings and technique The objection 
to such flushing is that the lotion is more or less of an irritant, and 
determines a certain amount of subsequent oozing and effusion, 
which will necessitate drainage More particularly, when dealing 
with the peritoneal cavity or interior of a joint, the less one employs 
antiseptics the better , they lead to desquamation of the delicate 
endothelial lining which it is so important to maintain intact In 
fact, the rule of practice which vse now insist on is the stnctesf anti- 
sepsis foi the external pmts, but asepsis f 01 the tntenor of the wound One 
cannot, however, always be certain that this ideal has been attained, 
and then irrigation with an antiseptic solution may be desirable 
g Before closing the wound the surgeon must use every endeavour 
to secure absolute haemostasis, and then the wound may usually he 
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stitched up completely and without drainage In laige wounds of 
\ascular paits, and especially when some amount of oozing may be 
expected, it is advisable to inseit a suitable drainage-tube, and stitch 
it flush w ith the suiface It is removed at the end of forty eight 
hours at most We feel confident that the removal of the discharge 
and the changing of the soaked and perhaps stiffened dressings add 
materially to the comfort of the patient 

When the operation has been thus completed, the skin around is 
again cleansed with lotion, but only aflci a piece of diessmg has been 
placed as a piotecUon ova the wound This cleansing should always be 
accomplished by wiping peripherally away from the centre, and any 
sponge or swab whiefi has been utilized for this pui pose should not 
again be allowed to touch the wound 

Wounds communicating with septic cavities, such as the mouth 
or rectum, should be purified with a solution of chloride of zinc 
(40 grains to the ounce), and then powdeted with iodoform, and 
either left open or lightly packed Septic contamination is by this 
means delayed , and even when it does occur, it may be kept under 
control by frequent dressing and irrigation 

10 Finally, a carefully arranged Dressing is applied, and the part 
bandaged and placed at rest on a splint or in a sling, if such is 
indicated by the requirements of the case , absolute rest and quiet 
are essential if rapid healing is to be obtained 

As to the different forms of dressing, we must content 0111 selves 
with a few words as to those ordinarily employed Lord Lister 
pointed out some years back that the main essentials of a good 
dressing consisted in its containing some tiustworthy antiseptic 
ingredient, in this agent being so stoied up that it cannot be dis- 
sipated before the next dressing , m its being entirely unirritating , 
and in the capacity of the fabric to readily absorb blood or serum 
that may ooze from the wound The original antiseptic dressings, 
viz , the carbolic and eucalyptus gauzes, and even the alembroth 
gauze and wool, failed to fulfil these requirements , but 111 the double 
cyanide of mercury and zinc gauze we have a material which is to 
all intents and purposes perfect It should be soaked for some hours 
in carbolic lotion (1 m 20), and may be ’applied to the wound without 
fear after wringing it out of a 1 m 40 solution A sufficiency of this 
is employed so as to cover in a good margin of skin all round the 
wound, and, finally, over all a liberal covering of sterilized or antiseptic 
wool, so as to diffuse the pressure, which is applied by means of 
careful bandaging The best material for bandages is butter-cloth, 
since it is light and adapts itself easily to the outlines of the part 
Other dressings, such as boric lmt, iodoform gauze, etc , are occa- 
sionally employed, but they are not so satisfactory for general use as 
the cyanide gauze 

Many surgeons employ simple sterilized gauze without any anti- 
septic ingredients, and where complete asepsis has been maintained 
and no subsequent discharge comes through, this will suffice admirably 
We cannot, however, but feel that an antiseptic dressing is an extra 
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precaution that may be wisely adopted, and especially in cases where 
much discharge is expected We would draw attention here to the 
t fallacy of using sterilized cyanide gauze without soaking it in carbolic 
; lotion , the object of the latter is largely to get nd of a certain 
quantity of irritating antiseptic which remains loose m the fabric, 
- and unless washed out may give rise to an eczema of a very 
“ irritating character 

n After-treatment — If no drainage-tube has been employed, and 
the dressing is not soaked through, it may be left untouched for seven 
or eight days, at the conclusion of which period it is removed, the 
stitches are taken out, and m all probability the wound will be 
completely healed When a drainage-tube has been inserted, it is 
usual to take it out at the end of twenty-four or forty-eight hours , 
there is no advantage m retaining it longer, since it is only required 
for the removal of the sero-sangumeous fluid which exudes imme 
diately after the operation Should the discharge be very abundant 
and soak through the dressings, there is no need to remove them and 
re-dress during the first twenty-four hours, if the cyanide gauze has 
been employed , all that should be done is to damp the stained 
external bandages with i m 20 carbolic lotion, and then pack on 
some more gauze or wool This may even, if necessary, be repeated 
a second time 

12 The after- dressings of the wound need to be conducted with the 
same precautions as to asepsis of hands, instruments, etc , as the 
original operation, and not a few instances of infection at the first 
dressing occur It is essential that everything likely to be required 
should be prepared before the dressings are removed, so that exposure 
to the air may last as short a time as possible If the first dressing 
is undertaken after twenty-four or forty-eight hours, and all is going 
on satisfactorily, the tube is removed, and the wound redressed in 
exactly the same way as formerly, though probably much less 
dressing will be required If the case is left for eight days, the 
stitches can probably be taken out, and the surface will then be 
-Tound united A small dressing of cyanide gauze is applied, fitting 
J closely to the scar, and sealed down with flexile collodion, which will 
I not only prevent the gauze from slipping, but will also by its con- 
1 traction serve to steady the parts This may advisably be kept on 
for another week 


CHAPTER XI 


HEMORRHAGE 

By the term l iccmo) i li asc is mea nt any_Joss pf„blood, whether in- 
significant and immediately arrested by natural means, or more 
excessive and requiring treatment to pre\ ent its continuance 
Although most commonly due to some injury, whether subcutaneous 
or inflicted through the skin, it may be predisposed to by weakness 
of the vascular tissues, especially if associated with increased blood- 
pressure Certain diseases, such as purpura and scurvy, are 
characterized by a tendency to bleeding, and there is one congenital 
condition, haemophilia, in which it is difficult to stop the flow of 
blood when once started 

The character of the bleeding differs according to the vessel from 
which the blood escapes Arfcenal_Hsmorrhage consists in a flow of 
bright scarlet blood, which'^escapes at first per salitnn, i e , m jets 
sjmchronous with the heart’s beat, and may be derived, not only 
from theqlroximal, but also from the distal enddf'the divided vessel, 
if the collateral- circulation is sufficiently abundant If^Jiowever, it 
is derived from a deep artery, the blood may well up from~tIie depths 
of_the_ wound and not escape in gushes In Venous Haemorrhage 
the flow is usually continuous, and the blood of a darlCred'or almost 
black colour If, however, a large vein is wounded, such as the 
internal-jugular, the blood may escape with a very definite spurt, 
owing to respiratory or other influences Ca pillar y_Haemorrhage is 
marked by general oqzmg from a raw surface, the blood trickling 
down into the wound, and filling it from below upwards By 
Extravasation of Blood is meant the pouring out of blood from a 
wounded vessel or vessels into the lax areolar planes immediately 
adjacent, which become swollen and boggy The usual constitutional 
signs will be manifested as a result of such extravasation, and, 
indeed, fatal haemorrhage may occur m this way without any escape 
upon the surface of the body Subcutaneous or suhmucous haemor- 
rhage is also met with in the form of small localized petedpas, arising 
from injuries, or from changes m the blood or vessel walls (as m 
purpura, scurvy, and septicaemia) Epistaxis is the term given to 
bleeding from the nose By Hsematemesis is meant the vomiting of 
blood , it may either have been swallowed, as m some cases of 

271 



272 


A MANUAL OF SURGERY 


fractured base of the skull, where the pharyngeal mucous membrane 
has been torn, or it may have originated from the upper part of the 
intestinal tract The blood is usually curdled and brownish m colour, 
somewhat resembling coffee-grounds, from the action of the gastric 
juice upon it HEemoptysis is the title given to the escape of blood 
from the air-passages, whether it results from injury or disease 
Hsematuna is a condition in which blood is passed in the urine 
By Melsena is meant the passage of dark tarry blood with the fseces , 
it is always an evidence of disease or injury of the intestine suffi- 
ciently far from the anus to allow the blood to become altered in 
character by the action of the intestinal juices Blood derived from 
the rectal mucous membrane usually retains its bright red colour 
Constitutional Effects — If the hsemorrhage is severe, as from 
division of a large artery, death results from syncope The surface 
-of the body becomes cold, clammy, and pale , the lips, ears, and 
^eyelids are livid , the patient gasps, his respirations become quick 
*and sighing, and death ensues after perhaps a few convulsive 
’twitches of the limbs'"" If consciousness is retained at all, patients 
often complain of the sight failing, and a sense of increasing dark- 
ness, immediately preceding the fatal termination These effects 
depend as much on the rapidity of the bleeding as on the total 
amount of blood lost , people can stand gradual loss of blood much 
better than when it escapes suddenly 

If the haemorrhage is not so great as to kill immediately, the 
patient faints, and on recovering is m a condition of severe collapse 
and weakness, which continues for some time , he is also liable to 
recurrent attacks of syncope, any one of which may be fatal 

If the haemorrhage is more gradual, but continuous, as m cases of 
piles or uterine fibroids, the patient becomes profoundly anaemic, and 
the lips, ears, and conjunctivae are pearly white , dyspnoea ensues, 
owing to the insufficient amount of blood present, and in consequence 
the patient is extremely restless, tossing about m bed Any sudden 
exertion, or even sometimes the attempt to sit up, is followed by 
a sensation of faintness , noises are heard m the ears, the sight 
becomes dim, or is even temporarily lost (amblyopia), and severe 
headache may be complained of, all arising from cerebral anaemia 
The pulse often becomes what is known as lusnioit hagxc m character, 
i e , frequent, large, and compressible, but collapsing entirely between 
each beat, and markedly ^dicrotic These peculiar features are due 
to the sudden passage of a small amount of blood through a vessel 
which is practically empty and entirely collapsed From the defective 
vts-a-tergo, cedema of the e xtremitie s may result 

During the" continuance of haemorrhage the blood-pressure neces- 
sarily falls, but-unless-a-volume equal to a-third-of-the-total bulk’of — 
blood_m the„body~is lost, it quickly rises again do the normal, after 
the bleeding has ceased This rise m blood-pressure is partly due to 
ia diminution m the size of the vascular area, owing to vasomotor 
'contraction of the peripheral arterioles and of the splanchnic area, 
but is also caused by an increased flow of lymph into the circulation 
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For the actual changes that occur in the blood as a result of haemor- 
rhage, seejo ,44. 

Children and eldeily people alike bear the loss of blood badly , but 
wlieieas children lapidly ieco\ei from the .immediate effects, eldeily 
people do not 

General Treatment — When the loss of blood lias been severe, the 
patient must be kept quiet with the head low, whether syncope is 
present or not Stimulants may be necessary to maintain the heart’s* 
action, but should be given with discretion for fear of re-startmg the* 
bleeding If death appears to be imminent, the arms and legs should , 
be bandaged, or the abdominal aorta compressed, m order to confine 
the blood as much as possible to the head and trunk 

‘ No patient should be allowed to die of haemorrhage ’ Such was 
the dictum of the late Mr Wooldridge, of Guy’s Hospital, based on 
a knowledge of the value of transfusion and infusion By Transfusion 
is meant the transference of blood from one individual to another, 
it may be accomplished by two methods, the direct and indirect 
Ducct 01 immediate transfusion consists m injecting the blood of the 
donor cllrectly Into the vessels of the recipient The objection to this 
method is that an individual can rarely spare sufficient blood to be of 
any real use, and hence the results are unsatisfactory Indirect or 
mediate tiansfusion is carried out by whipping the blood from some 
healthy individual or individuals so as to remove the fibrin, and after 
straining through fine linen it is injected, either pure or diluted with 
saline solution 

"'During the last few years it has been recognised, however, that 
the success of this proceeding depends on the introduction of a sufficient 
quantity of fluid as a temporary substitute for the blood which has 
been lost, lather than on its quality , for it has been provecL-that 
t he tra nsfused blood of another person is rapidly destroyed and 
eliminated Hence' transfusion lias now been replaced" by what is 
known as Infusion, which consists m injecting large quantities of 
some bland fluid into the vessels, and by this means greatly improved 
results have been obtained All the apparatus needed is a metal or 
glass cannula (Fig 72), the end of which is bulbous, blunt, and 
bevelled, which can be tied into a vein, and connected by means of a 
rubber tube with a reservoir containing the fluid (Fig 73) A vein, 
c g , the median basilic or internal saphena, should be exposed, tied 
below and opened by a longitudinal or oblique incision , the cannula, 
filled with lotion so as to exclude air, is then inserted, and a liga- 
ture placed round the vessel just below the bulb, so that on with- 
drawal it can be tightened The amount injected varies with the 
circumstances and the effects produced, but, to be efficacious, some 
pints are usually needed , 4 or 5 pints have not uncommonly been 
employed for the purpose As a rule, one injection is all that is 
required m dealing with haemorrhage, but where shock is present it 
may need to be repeated two or three times 

As to the material, a warm saline solution is the best, consisting 
of a drachm of chloride of soda to a pint of sterilized water (or about * 
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o 6 per cent), at a temperature of 105° to 110° F The dried crystals 
of salt should be dissolved in a small" 'quantity of boiling rvater, so 
as to sterilize it, and this is then diluted to the required bulk Of 
course, the apparatus is most scrupulously purified, either by boiling 
for some minutes or by effective immersion m carbolic lotion, and 
no air must be admitted The injection is made slowly, so that the 
solution may be gradually mixed with the blood It has been found 
by experiment that after an infusion following haemorrhage the 
specific gravity of the blood is only lowered for a very short period, 



Fig 73 — Infusion into Vein of Forearm 
At A the arrangement of the ligatures around the vein is indicated 


and rapidly rises to a normal level, or may even be raised above the 
normal This suggests that the increased amount of fluid is sucked 
up by the tissues, and explains why it is sometimes necessary to 
repeat the injection more than once 

Another plan sometimes used with success consists jn^the intro- 
duction of warm fluid into the-rectum, or through an asjpirator needle 
c oliii ecte 3"wfffi ’a" tube and funnel into the loose connective tissue 'of 
the buttock, abdomen, or submammary region ( hypodermoclysis ) In 
the latter case the funnel must be held at some height (5 or 6 feet), in 
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order to gain sufficient pressuie, and by this means a pint or more 
may be injected, a caiefully stenlized syringe and a large needle 
may be employed for the same puipose Dunng the injection the 
part should be gently nibbed so as to distubute the fluid 

Natural Arrest of Haemorrhage 

This can best be described under two' headings, viz, (1) the 
temporary arrest, and (2) the per ma nent The processes are much 
tKesame for artenes, veins,' '~oi capillaries , but since the arrest of 
arterial haemorrhage has been more thoroughly investigated, and is 
the most important, we shall deal mainly with it 

The Temporary arrest of arterial haemorrhage is brought about by 
three principal factors 

(1) The coagulation,, of the blood, which occurs m and around the 
vessel, and without which death would ensue from the merest scratch 
The_greater~the loss, up to half of the total amount of blood in the 
body, the more coagulable it becomes 

(2) Diminution m the force of the heart’s action always follows 
haemorrhage, from anaemia of the cerebral centres, a beneficent 
provision whereby coagulation is facilitated and the flow of blood 
checked Unless _the syncopems profound, stimulants should there- 
fore be carefully avoided - until the vessel has been efficiently 
secured7Tor fear of causing a recurrence of the bleeding by increasing 
the'power of the heart’s beat 

(3) Changes in and around the vessel play a most important part 
m completing the process They consist m the retraction of the 
artery within its sheath by reason of its inherent longitudinal elas- 
ticity, if, however, it is only partially divided (or, as it is called, 
‘button-holed’), this condition cannot obtain, and the hsemorrhage is 
more likely to continue As a result of this retraction, the rough 
and une\ en inner lining of the sheath is exposed, and upon this the 
blood coagulates as it flows, thus gradually producing what is known 
as the external coagulum At the same time the transverse muscular 
and elastic fibres m the vessel wall cause contraction of the open 
mouth, and thus, as the force and calibre of the blood-stream 
diminish, the external coagulum is able to increase m size by fresh 
deposits of fibrin, until at last its resistance is too great for the 
diminished cardiac impulse to overcome, and the sheath is filled with 
clot, which extends to the divided mouth of the vessel From this 
an internal coagulum next develops, which sometimes extends up- 
wards as far as the nearest patent branch Thus the haemorrhage is 
arrested for the time being, and preparation made for — 

The Permanent closure of the wound in the artery, which merely 
consists in a modification of the general process of repair 

After the cessation of the haemorrhage, the internal coagulum, soft 
m consistence and dark red m colour, extends from the mouth of the 
vessel, or from the site of the ligature, for some distance, and perhaps 
to the next collateral branch (Fig 74) The„yesseFwall contracts 
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up on t his coagulum, with which, however, it does not unite, except 
at and near its base As a result of the injury, a simple plastic 
arteritis is set up, evidenced by a hypersennc condition of the vessel 
wall, due to dilatation of the vasa vasorum, and its infiltration with 
leucocytes, which also invade the coagulum and cause its base to 
become decolourized The leucocytes break up the clot, traversing 
the natural lines of cleavage which result from its contraction, and 
gradually remove it, a few giant cells, probably derived from the 
leucocytes, occasionally assisting in this process (Fig 77) The 
tunica mtima proliferates concurrently, causing a secondary infiltra- 
tion with the larger fibroblastic cells in that part of the thrombus 
which is adherent to the vessel wall (Fig 76) , whilst a growth of 
cellular buds or granulations, which gradually increase in size and 
encroach on the lumen of the vessel, springs up in those parts where 



Fig 74 — Early Stage of Oblitera- Fig 75 — Later Stages of the 
tion of Artery after Ligature Same Process 

The thrombus is seen above and below The clots are shrinking, and the lowest 
the site of ligature, that on the proxi- portions are being transformed into 
mal (upper) side being the larger granulation tissue Proliferation of 

commencing cell infiltration of the the tunica mtima is also seen, reach- 

bases of the clots is also indicated ing beyond the apices of the clots 

In both these diagrams the arteries have been represented of the same size 
throughout for clearness’ sake in reality ( the lumen would be much con 
tracted 

the apex of the clot lies free and unadherent (Fig 75) Thus, the 
base of the clot is transformed into a cellular mass derived from 
proliferation of the tunica mtima, and by the development of new 
vessels from the vasa vasorum into granulation tissue , whilst the 
cellular buds which grow from the walls, and extend nearly to the 
next collateral branch, are also similarly changed The free conical 
extremity of the clot contracts, and is gradually removed, partly by 
the activity of leucocytes which infiltrate it from the base, partly by 
the erosive action of the surrounding granulation tissue A similar 
set of changes occurs at the distal side of the ligature m an artery tied 
in its continuity, although the thrombus is smaller and less firm The 
ligature itself may be infiltrated by leucocytes, and replaced by granu- 
lation tissue, or may be encapsuled A rod of granulation tissue is 
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thus developed, blocking the vessel, and this, by the usual process of 
repair, is transformed into a firm cicatricial cord in the course of a 
few months (Fig 77) It must be clearly uncferstood, however, that 
the presence of a coagulum is by no means essential to the obliteration 
of an artery Thus, if the walls are merely brought into close and 
accurate apposition by a ligature without dividing the inner or middle 
coats, a proliferative endarteritis without any clot formation results, 
which is quite sufficient for the occlusion of the vessel 

The arrest of haemorrhage from veins and capillaries is more easily 
accomplished, the collapse of the walls, together with the formation 
of the external coagulum, being sufficient for this purpose The later 
steps are similar to those occurring m an artery, except that there is 
but little internal coagulum In capillaries, unless some constitutional 



Fig 76 — Early Stage of Organization of Thrombus, to show the 
Infiltration of the Clot with Leucocytes and Connective-Tissue 
Cells derived from the Endothelium (Tillmanns ) 

A, Tunica media , B, tunica intima, undergoing proliferative changes, and there- 
fore thickened, C, blood clot lying in lumen of vessel becoming infiltrated 
with leucocytes (small dark cells) and larger fibroblasts derived from the 
endothelium 

condition such as haemophilia is present, the mere falling together of 
the walls is sufficient to allow coagulation to take place, and thus 
stop the bleeding 


Surgical Treatment of Haemorrhage 


/M 


Many different methods are needed, under varying circumstances, 
for the effective arrest of haemorrhage It may be laid down as a 
preliminary axiom that digital pressure over the bleeding-point will 
always temporarily check the most furious outburst, whilst means for 
its permanent stoppage are being arranged 

Where ihejd ceding ^though profuse, does not come from any one particular ~ 
vessel, the following measures can be utilized 
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1 Cold may be employed m the form of ice, cold water or lotion, 
or simple exposure to the air, all clots, rags, pledgets, etc , being 
removed for this purpose , it must, however, be remembered that ice 
and unstenlized water may convey sepsis Such treatment is of 
most value for general oozing from vascular structures or into 
cavities, such as the mouth, vagina, or rectum 

2 Position — Where the bleeding is from one of the extremities, 
especially the lower, elevation is a most important factor m arresting 
it The veins are emptied by the force of gravity, and this is always 
followed by a reflex contraction of the arteries, a proceeding of which 
surgeons avail themselves m order to exsanguinate a limb before 
applying a tourniquet m operations which one desires to render as 
bloodless as possible 



Fig 77 — Organized Thrombus in Vessel, showing the Newly-Formed Con- 
nective Tissue occupying the Lumen of the Vessel, and Vascularized 
from the Vasa Vasorum (Tillmanns ) 

Two giant cells are seen in the centre 


3 Direct Pressure — Xhe skilful application of an antiseptic dress- 
ing, ^combined with .pressure^is offen effectual m arresting haemorrhage 
General oozing from cut surfaces, which can be brought into apposition, 
as from an amputation wound, may be checked by applying a firm 
bandage over them In cavities or hollows, either natural or made 
by operation, bleeding may be stopped by p luggin g with strips of 
dressing, or by graduated layers of antiseptic wool” Such dressings; 
should be retained firmly m position for tw enty - four -hours, after 
which, if no further haemorrhage has occurred, the bandages may be 
slackened, but it is usually advisable to retain the_d.eep-pl ugs- for.. 
another day' 

4 H,ot J Water (130° to 160° F ) is a powerful haemostatic A 
certain proportion of carbolic acid or corrosive sublimate should be 
present to render the water aseptic, or it should have been previously 
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boiled It is supposed to act by stimulating the mvoluntaiy 
muscular fibres of the vessel wall , but probably the coagulation of 
the albumen of the blood is an important factor, as unless the water 
is~hot enough to blanch the surface of the wound, the bleeding is not 
stayed, but rather encouraged 

5 Chem ical .Agents may be used to check oozing from spongy 
parts, or bleeding from deep organs or cavities If they are applied 
locally, and act primarily by causing coagulation of the blood, they 
are “known as Styptics, or astringents Such are the hquor fern 
perchloridi or permtratis, tincture of matico, tannic or- gallic acids, 
alum , nitrate of silver, fibrin ferment, styptic colloid, cocaine, etc If 
the drug is administered internally, and acts by increasing the coagu- 
lability of the blood, or by causing constriction of the vessels, it is 
termed a Haupgstatic — eg, suprarenal extract (adrenalin), opium, 
ergot, turpentine, hamamehs, acetate of lead, chloride of calcium, etc 
In applying a styptic, it is essential that the surface of the wound 
should first be thoroughly cleansed, and all coagula removed A 
portion of the dressing dipped in the solution is applied to the surface, 
or the drug is sprinkled or sprayed upon it The objection to most 
of these agents is that healmg^by first intention is often hindered, 
whilst m the case of perchloride of iron extensive sloughing may 
result Probably the most powerful styptic is suprarenal extract, 
which, however, loses its virtues when kept m solution for more than 
an hour or two One of the dried tabloids (grs 5) may be dissolved 
in 2 drachms of a 5 per cent cocaine solution, and this is sprayed 
over the part, or applied on a piece of dressing 

6 Cauterization is not very largely employed for the arrest of 
haemorrhage, except from bones and from tissues thickened by 
inflammation, where retraction and contraction of the vessels are 
difficult It need in no .way interfere with primary union if the skm 
is not touched, for the minute sloughs formed are quite aseptic, and 
will either be absorbed or cast off in the discharges The chief 
objection to this method is the risk of secondary haemorrhage when 
the sloughs separate The cautery is sometimes used for the blood- 
less removal of vascular tumours, either as a galvano-cautery, a 
Pacquehnty, knife, or the ordinary clamp and cautery At' must be 
remembered that, in order to effectually seal the mouths of the 
vessels, the cautery must be at a dull .red or black heat , a bright red- 
hot iron cuts through a vessel as cleanly as a knife, and does not stop 
the haemorrhage 

When the bleeding is more serious, and originates from some definite vessel 
or vessels, other and more vigorous measures have to be adopted 
Digital pressure over or on the cardiac side of the bleeding spot 
suffices to arrest it for a tune, whilst preparations are being made to 
ligature or otherwise treat the wounded vessel If possible, a ligature 
should be applied with antiseptic precautions, but other means are used 

1 Acupressure was introduced by the late Sir James Simpson m 
order to obviate the use of ligatures The introduction of aseptic 
absorbable animal ligatures has made such a method only necessary 
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m exceptional circumstances A needle is passed either under the 
vessel from the skm, or over the vessel from the surface of the 
4 wound, and, if placed accurately, is quite sufficient to stay the bleeding 
\With it, however, is sometimes combined the pressure of a-loop-cf 
|silk or wire passed figure-of-8 fashion around the ends of the needle 

2 JLor-cipfessure is a plan "of stopping haemorrhage by crushing the 
di\ ided end of the vessel between the strong and deeply serrated 
blades of a pair of forceps with scissor handles provided with a catch , 
those known by the name of Spencer W ells or Greig-Smith are the 
most convenient In dealing with small vessels, it is quite sufficient 
to leave the forceps applied for a few minutes, perhaps twisting them 
before removal , but with the larger it is advisable to apply a 
ligature, although it is claimed for the Greig- Smith pattern that the 
artery is so thoroughly crushed that this is unnecessary In deep 
wounds, where it is difficult, or almost impossible, to tie the vessel, 
the forceps may be incorporated m the dressings, and not removed 
for twenty-four hours 

3 Torsion was used as a means of sealing the ends of divided 
vessels before aseptic ligatures were introduced It may be applied 
m two ways — viz , (a) Lmuted_Torsion, which is employed for the 
larger vessels The artery is drawn out of its sheath for about half 
an inch with one pair of forceps, and held close to the tissues by 
another pair applied trans\ ersely, whilst the grasped end is twisted 
sufficiently to thoroughly close it , it should not, however, be twisted 
off ( b ) Free Torsion is used for the smaller vessels, which cannot be 
so completely isolated from surrounding structures , the vessel is laid 
hold of with its sheath or connective-tissue covering, and twisted as 
much as necessary 

The effect of torsion is that the inner and middle coats are ruptured 
just above the spot grasped, and tend to curl upwards into the lumen 
of the vessel, whilst the outer coat is twisted up beyond A coagulum 
forms upon the injured structures, and the subsequent processes to 
secure permanent occlusion are similar to those described above 
Torsion is employed occasionally m plastic work, and in twisting off 
small vessels previously secured by forcipressure forceps 

4 Ligature is at the present day the method most frequently used 
for arresting bleeding from a definite source 

The material should be of sufficient strength to secure the vessel, 
of sufficient resistance to maintain its hold in spite of being soaked m 
the body fluids, and yet of such quality as to be finally absorbed, or 
so pure and umrntating as to become encapsuled m the tissues Gat- 
gut c suitably prepared is the substance most frequently employed, but 
inasmuch as commercial catgut, even when rendered aseptic by 
immersion m carbolic acid, swells up in warm blood serum, and 
becomes a soft, pulpy mass in half an hour, it is necessary to harden 
and render it more resistant by steeping it m a solution of chromic 
acid, and subsequently m a sulphurous acid solution It is then 
dried, and is of a greenish colour It must not be forgotten that 
catgut is prepared from sheep’s intestines, by allowing the latter to 
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lip 

sterilization is 


necessary 



Reet Knot 


putrefy in water and then scraping away the mucous and muscular 
coats, leaving only the submucous tissue with its elastic fibres, which 
is twisted up into long strands It is obvious that vqry efficient 

to make a material thus prepared fit for 
surgical work (p 267) The length of time 
that catgut will remain unabsorbed m the 
tissues varies with the period of its immer- 
sion m chromic acid, and material calculated 
to last ten, twenty, thuty, or forty days can 
be obtained in a sterilized condition from 
instrument makers Van Horn’s prepara- 
tions are particularly reliable 

Sterilized silk is another agent employed, 
whiTsTinfffffh.1 tissues, such as kangaroo 
tendon and strips of ox aorta, have their advocates Ballance and 
Edmunds advise the use of gold-beaters’ skin, prepared from the peri- 
toneum of the ox, as a material for tying vessels in their continuity, 
and excellent results have followed its employment Pagenstecher’s 
celluloid ligature may also be considered a safe and harmless material, 
and can be sterilized by boiling 

Ligatures may be applied either to the divided end of an artery m 
an open wound, or to an artery in its con- 
tinuity, the effects and final means of occlu- 
sion being in both cases very similar 
When applied to the open end of a divided 
\essel, care should be taken to select a 
ligature the thickness of which is propor- 
tionate to the lumen of the vessel to be 
tied The artery should be cleanly picked 
up with forceps, so as to include as little 
surrounding tissue as possible, and where 
a sheath exists, should be withdrawn from 
it The ligature is then passed round it 
and tied in a knot which ill not slip, e g , 
the reef knot (Fig 78) When the appli- 
cation of a ligature is difficult, as in very 
dense fibroid tissue, it may be advisable to 
pass it under the vessel by means of an 
ordinary curved needle, and then to tie it 
For ligation in continuity , see p 326 
Effects of Ligature — 1 On the Vessel 
Wall — The immediate result, if the vessel 
_ has been tied in the usual way, is to divide 
the inner and middle coats, which are separated from the outer and 
curl up slightly, whilst the outer coat is constricted and thrown into 
folds within the grasp of the ligature (Fig 79) If an artery is tied 
m its continuity, the same effect is produced on each side of the 
ligature The changes already described, by means of which the 
artery is obliterated and transformed into a fibro cicatricial cord, 



Fig 79 — Effect of Tying a 
Ligature firmly around 
an Artery 

The ligature was tied at two 
levels, and the artery then 
laid open longitudinally 
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then manifest themselves in due order An exudation of plastic 
lymph and cells occurs into the sheath and around the ligature, and 
if the latter is aseptic, the whole is embedded in this plastic mass, 
which undergoes the ordinary changes seen m repair If the ligature, 
however, is septic and irritating, it has to cut its way out through the 
vessel wall by an ulcerative process akm to the separation of a septic 
slough, thus exposing the patient to the risk of secondary haemorrhage 
from the disintegration of the internal coagulum The period at which 
a septic ligature is separated varies with the size of the vessel, from 
a week or eight days for an artery the size of the radial or ulnar 
to twelve or fourteen days for the subclavian or carotid 

Division of the inner and middle coats is not to be considered an 
essential element m gaming satisfactory occlusion of a vessel, for it 
can also be effectively accomplished by merely bringing the vascular 
tunics into close apposition with a broad animal ligature applied by 
what is known as a ‘ stay knot’ (p 327), without harming the tunica 
intima This plan may be adopted advantageously (1) when the 
artery must be tied at a spot where it is obviously diseased , or (2) in 
dealing with arteries of great size, such as the innominate, the first 
part of the subclavian, or the common iliac , the non-observance of 
this precaution results m aneunsmal dilatation at the point of ligature, 
and this in secondary haemorrhage and death On the other hand, it 
would seem safer to apply a ligature firmly on the mam trunk in an 
amputation stump, since the division and curling up of the inner and 
middle coats must facilitate the deposit of fibrin and process of 
repair 

All arteries m the body are maintained more or less upon the 
stretch, and hence retract within the sheath on complete division 
A certain amount of longitudinal tension must therefore always exist 
upon any part of an artery to which a ligature has been applied in 
its continuity, and this may presumably predispose to secondary 
hsemorrhage To obviate this, it has been suggested that two ligatures 
should be applied, and the vessel divided between them This plan 
may be used with advantage m situations where the artery is easily 
accessible, but is scarcely feasible m some of the deeper operations 

2 The Ligature itself undergoes changes, which result in its partial 
or total absorption, if such be possible, or m its becoming encapsuled 
if absolutely unabsorbent The leucocytes attack any soft material, 
such as silk or catgut, insinuating themselves amongst the fibrillas, 
and finally remove them by a similar digestive process to that which 
leads to the absorption of a small aseptic slough Multmucleated 
giant cells are often present, and probably take some part m the pro- 
ceeding Finally, every trace of the ligature disappears, and its place 
is taken by fibrous tissue, incorporated with that arising from the end 
of the vessel Chromicized gut, as already explained, lasts a variable 
time according to its method of preparation , silk is removed, but 
slovly Other animal substances employed are dealt with in the 
same way, and even silver wire is not unafiected, its surface becoming 
roughened after a time and slightly eroded 
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3 The effect on the Circulation is the same whether ligature 
or any other plan of occlusion is adopted The passage of the 
blood through the vessel ceases, and its proximal end as far as the 
next patent branch soon begins to contract, though remaining some- 
what distended for a short time by the impact of the blood-stream 
It is ultimately converted into a fibrous cord, which may or may 
not be pervious for a short distance Blood is conveyed to the 
vessels of the limb below the ligature by anastomosing branches, 
which rapidly undergo dilatation and establish a collateral circulation , 
sufficiently free as a general rule to maintain the vitality of the part 
These collateral branches become permanently enlarged, lengthened, 
and tortuous, and their walls thickened If for any reason the 
collateral circulation is insufficient, gangrene is likely to supervene, 
starting in the parts furthest away from the centre of the circulation, 
or m the structures of least vitality ( e g , the fingers, toes, or sub- 
cortical white substance of the brain), and spreading backwards until 
a part is reached which receives enough blood to keep it aln e 


Arterial Haemorrhage 

Three forms of arterial haemorrhage are described, viz , primary, 
reactionary, and secondary 

Primary Arterial Haemorrhage is met with under two conditions 
— from an op ep-w ound, or where an artery 3s ruptured or punctured 
subcutaneously, so that extravasation" into the tissues occurs, con- 
stituting either a severe bruise if the artery is small, or if the vessel 
is large what has been badly termed a ‘ diffuse traumatic aneurism ’ 
The general rules for the surgical treatment of both these conditions 
are identical, and although the agent employed to finally arrest the 
bleeding varies according to the surgeon’s personal predilections, yet 
the underlying principles hold good in all cases We shall limit 
ourselves to speaking of the ligature 

A Primary arterial haemorrhage fiom an open wound The blood 
is here poured forth upon the surface, and escapes freely, so that the 
full constitutional effects are experienced 

The principles that guide us in its Treatment may be enunciated as 
follows 

1 Thap the vessel must be secured at the bleeding -point, an operation 
to expose it being undertaken if necessary However infiltrated the 
part, the rule of cutting down to expose the wounded vessel is to be 
adhered to, with one or two exceptions noted below, and this for two 
reasons (a) It is often impossible to know the exact source of the 
haemorrhage unless it is laid bare Thus, the bleeding from a 
punctured wound of the front of the leg, ivhich was apparently 
derived from the anterior tibial artery, was proved on incision and 
careful dissection to come from the peroneal, the wound extending 
backwards between the bones In the axilla and groin such uncertainty 
often exists (b) Proximal ligature of a vessel at some distance 
above the bleeding spot is commonly insufficient to arrest the 
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haemorrhage, since the collateral circulation is quickly established, 
and then reactionary haemorrhage is very likely to ensue 

2 That both ends of the wounded vessel must be secured if it is com- 
pletelyTdivided, whilst if it is only punctured, a ligature must be 
placed on each side of the puncture, and the complete division of the 
vessel effected The ease with which collateral circulation is estab 
lished justifies such treatment m the case of all arteries of large size 
Thus, where the facial artery is divided, jets of blood are emitted 
from each end quite freely, and with nearly as much force from the 
distal as from the proximal Occasionally the distal end of a 
bleeding vessel retracts amongst the infiltrated tissues to such an 
extent as to render its isolation impracticable The surgeon must 
then trust to plugging of the wound from the bottom, but not until 
every effort has been made to secure it 

It is only needful to undertake the measures detailed above m 
cases where primary haemorrhage is actually proceeding If it has 
been once arrested, it is unnecessary to search for the bleeding spot 
unless the patient is very faint and collapsed, and the surgeon has 
reason to anticipate that a large trunk has been injured Under 
such circumstances it may be needful to seek for and tie it at once, 
otherwise recurrent haemorrhage is likely to ensue when the heart’s 
action becomes more vigorous 

There are a few exceptions to the general lule of tying a wounded 
vessel at the injured spot, e g , where the depth of the dissection 
might endanger important parts, as m dealing with the deep palmar 
and, plantar arches, or Avith the secondary' branches of the carotid 

In the actual treatment of any particular case, temporary anest 
of the bleeding may usually be effected by digital compression either of 
the bleeding-point or of the mam trunk at a favourable spot nearer 
to the heart, against some resisting structure, such as a subjacent 
bone The common carotid is controlled by grasping the neck from 
behind, and compressing the artery by the fingers placed along the 
anterior border of the sterno-mastoid against the transverse process 
of the sixth cervical ...vertebra (Chassaignac’s tubercle) Such 
pressure will also control the vertebral and inferior thyroid vessels 
.The subclavian is to be compressed m the third part of its course 
agamst the first rib by the finger or thumb placed immediately 
behind the clavicle, the palm of the hand resting over the shoulder 
A good deal of force is required m order to maintain the pressure, 
and this may be gamed by superimposing the fingers or thumb of 
the other hand Where the pressure is to be kept up for some time, 
the handle of a doorkey well padded may be gmployed in the same 
way, or an incision may be made and the vessel exposed, and directly 
controlled by digital pressure The facial artery is compressed against 
the lower jaw just m front of the masseter muscle Bleeding from 
the labial and coionary arteries is commanded by inserting the index 
finger into the corner of the mouth, and compressing the lip between 
it and the thumb outside The tcmpoial artery should be compressed 
agamst the zygoma just m front of the ear, the occipital at a spot 



HJEMORRHAGh 


285 


about inches from the occipital protuberance against the superior 
curved' line To control the biachial^ artery, the arm should be 
grasped from behind, and the fingefsfpressed inwards atcmgdhe inner 
margin of the biceps against ‘the humerus The uidial and ulnar 
arteries are easily commanded above the wrist by using both hands 
to grasp the forearm, with a thumb on each vessel The abdominal 
aoita is temporarily controlled m slim individuals with ease by 
pressure through the abdominal wall against the body of the third 
lumbar vertebra at a point a little above and to the left of the 
umbilicus, i e , just above its bifurcation , m stout persons this is 
impossible The common femoral artery is best compressed just below 
Poupart’s ligament The surgeon should stand on the same side of 
the patient as the artery to be controlled, and use either the finger- 
tips or thumbs to press the vessel directly backwards against 
the pubic ramus The fingers of one hand placed over the other 
may sometimes be necessary to maintain sufficient command, or 
the thigh may be encircled by the two hands, and one thumb laid 
over the other Care must be taken not to let the vessel roll 
aside, and so escape compression When the artery has to be 
controlled for some time, as m an amputation, the hands may be 
used alternately, the one to rest the other Such pressure will 
suffice for the temporary arrest of haemorrhage from any part of the 
lower limb If it is desirable to control the anterior and posteriori 
tibial arteries close to the ankle during operations upon the foot, the 
assistant who steadies the limb accomplishes this by grasping the 
toes with one hand, and with the other compressing the vessels, the 
ppstenor- tibial- at- a spot- a finger’s breadth behind the internal 
malleolus, the anterior midway between the two malleoli 

digital compress'ion cannot, however, be comfortably main- 
tained for long, mechanical compression of a limb, as by tourniquet or 
elastic bandage, must be requisitioned Possibly the screw tourni- 
quet will be the best to apply, as it can be relaxed and tightened 
again as often as is necessary during the operation In some cases it 
is advisable to exsanguinate the limb by elevation before applying 
the tourniquet 

The wound is then, if need be, enlarged by incisions, which, 
whilst laying the parts freely open, should inflict the least possible 
damage on surrounding structures All coagula are removed, and 
the wounded vessel looked for It may be needful to relax the 
tourniquet, and allow a jet of blood to escape, m order to ascertain its 
position Both ends should be sought for and tied, a proceeding 
easier said than done This especially applies to the distal end, 
which retracts, and often does not bleed at the time of operation, but 
may do so when the collateral circulation becomes established 

B For Subcutaneous Rupture of an Artery, see p 293 
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Recurrent, Intermediate, or Reactionary Arterial Hemorrhage 

Such are the terms applied to bleeding which-recms.withm, twenty - 
four hours of an accident or operation It is an evidence of the 
failure of the Vneans employed to arrest permanently the primary 
loss of blood, and may result from two chief causes (n) Defective 
application- of -a-hgature, which comes undone from being badly tied 
(a ‘ granny ' knot), or slips off from including within its grasp other 
structures as well as the arterial wall , or ( b ) tlie-coagula lying m the v | 
mouths of divided vessels are not sufficiently fi rm to withstand the!; 
increasing blood-pressure which supervenes after the shock has I 1 
passed away, or which may be due to excitement or the injudicious; 
administration of stimulants It is usually due to the second of these, 
causes, and is then not very serious, inasmuch as it can only arise 
from the smaller vessels, all the larger ones having probably been 
recognised and tied during the operation 

Treatment — Elevation and the pressure of a firm bandage are / 
often quite sufficient to arrest this form of bleeding , but if unsuc- / 
cessful, the wound must be opened up, washed out with hot or coldj 
lotion, and any bleeding vessel tied The actual cautery may evenj 
be employed to check oozing from cicatricial surfaces, and if it is notf 
allowed to touch the skin, and the wound kept aseptic, no delay m its| 
healing need be occasioned Should the bleeding persist, the wound * 
should be firmly packed / 

-v*v«5 F 

\ J Secondary Haemorrhage v~ / 

Under this title are included all forms of haemorrhage from wounds 
which occur after the lapse, o f tw enty-four hours I Lis. usually , due 
to sepsis, and was formerly' very common, often leading to a fatal 
termination , but since the introduction of antiseptic surgery it is but 
seldom seen Where antisepsis, however, cannot be efficiently carried 
out, as m the mouth, "pharynx, etc , it is still occasionally met with 
'“The Fundamental Cause m the production of secondary haemor- 
rhage is without doubt a septic condition of the wound This may 
act m various ways Thus, m a“ vessel entirely divided, the cocci 
may gam entrance through the open mouth to the internal coagulum, 
and by causing its disintegration, break down the barrier which 
Nature had raised against such an occurrence This process is 
assisted by an ulcerative,Jferm of pen-arteritis, which leads to the 
maceration and soft ening of anTabs orb'entr lrgature, and to weakening 
of the vessel walls It lsTTT'tlTis latter wayThat secondary haemor- 
rhage is induced m vessels ligatured in their continuity, the loss of 
support due to the opening up of the septic wound being also an 
element of danger We desire here to emphasize the marked altera- 
tions m all the conditions existing m aseptic as opposed to an aseptic 
wound In the latter it is not only the clot in the lumen of the vessel 
which is relied on to prevent accidents, but the vital action of all the 
tissues is calculated to work m the same direction, that of insuring 
the patient against haemorrhage , in fact, the occurrence of secondary 
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haemorrhage in an aseptic wound is almost impossible On the other 
hand, when sepsis supervenes, a destructive process replaces that of 
repair, and the activity of the part is temporarily paralyzed by the 
toxic influence of the micro-organisms and their products 

Various other conditions may be mentioned, however, as Con- 
tributory Causes of secondary haemorrhage (1 ) The_ ligature may 
be coarse, ..irritating, or septic, or it may consist of material too 
readily-absorbed (11 ) I ts mo de of application may be faulty Thus, 
it may have included other structures, and so becomes loose, offering 
an insufficient bar to the blood-pressure , or the sheath may have 
been opened too freely, and thus the vitality of the vessel wall 
dependent on the vasa vasorum is diminished In large vessels, such 
as the innominate and first part of the subclavian, the mere division of 
the inner and middle coats weakens the wall to such an extent as to 
render it incapable of withstanding even a normal blood-pressure, so 
that aneurismal dilatation and secondary haemorrhage are almost 
certain to result, even in aseptic cases (111 ) TheJagature^may. have 
been placed too ne_ar a branch immediately concerned m the estab- 
l fsfim ent of the collateral circulation (though if asepsis is maintained 
this is comparatively unimportant), or where there is a considerable 
back-flow, or the part may not have been kept absolutely at rest 
(iv ) T he c ondi tion of the arterial wall at the site of ligature may be 
unhealthy, being possibly the seat of atheroma or fatty degenera- 
tion, a most important complication if the wound becomes septic 

(v ) The state of the blood may be unfavourable to the repair of any 
wound, whether in an artery or not, eg, m albuminuria or diabetes 

(vi ) Increased blood-pressure after the ligature of a vessel may lead 
to secondary haemorrhage, as m plethora, Bright’s disease, traumatic 
fever, or from injudicious excitement or the unwise administration 
of stimulants 

The Phenomena are usually preceded by those of septic contamina- 
tion of the wound, to which a slight occasional loss of blood is added 
This continues with more or less frequency and severity, until the 
patient is either worn out by the constant repetition of small losses, 
or destroyed by one or two severe gushes from the larger vessels 
The earlier the bleeding occurs, the less serious it is, as it probably 
comes from the smaller vessels, and can be easily dealt with When, 
however, it does not supervene till late, as on the tenth or twelfth 
day, it usually arises from the larger trunks, and is increasingly, 
severe When originating ‘from a vessel tied m its continuity, it> 
generally comes from the distal end, and that for the following 
reasons (a) The internal coagulum is here less firm, and forms later 
than at the proximal end , ( b ) the pressure at the distal side of the 
ligature, which is at first ml, is continually increasing as the collateral 
circulation is established, whilst proximally it gradually diminishes 
as the vessel contracts, and the blood-flow is deflected into other 
channels , and (c) thgjmam vasa vasorum always run into and along 
the_vessel wall m the same 'direction as the blood-stream Hence 
the effect of isolating the artery m its sheath and ligating it is to 



288 


A MANUAL OF SURGERY 


dimmish the vitality of the arterial tunics just belov the point of 
ligature, and thus unduly expose this part to bacterial acti\ lty 
/ The Treatment is a matter of grave anxiety until the wound gets 
■into a healthy state, inasmuch as the surgeon can never be certain 
that the bleeding will not break out again, although it may have 
been temporarily stayed , hence such a case must be most carefully 
watched If the wound is m a limb, a tourniquet should be lightly 
adjusted above it as a precautionary measure, so that at a moment’s 
notice it may be tightened 

When arising from an aitery entii ejyjtivided across, as m an ampu- 
tation stump, elevatiorPof fife" part, exposure to the external air, 
bathing it with cold lotion, and’ then re-dressmg and firmly bandaging 
it, may be all that is needed m the early and mild cases A recur- 
rence will necessitate the opening up of the wound, and the applica- 
tion of ligatures to the bleeding-points,' if practicable 1 he actual 
cautery may be employed where' r Th5"‘ti ssfiesTare too rotten to hold a 
ligature Means should be adopted to remove septic s loughs, as by 
a Volkmann’s spoon, and if possible to renBerThe woumf aseptic by 
swabbing it out with strong carbolic lotion (i in 20 ), or with a solu- 
lon of chloride of zmc ThV wound should then be powdered with 
iodoform, packed, with, cyanide gauze,, and jkmly bandaged If 
occurring later m the case, the wound should be freely opened, and 
an attempt made to secure the bleeding vessel by isolating it for 
some little distance from surrounding structures If this fails, owing 
to the sloughy or septic state of the tissues, the artery must be tied 
just above, or re-amputation performed When the bleeding comes 
from the mam vessel near the trunk, as after amputation at the 
shoulder or hip, proximal ligature can alone be depended on, should 
local treatment be unsuccessful 

When coming fl ow an artery tied in its continuity, the means indicated 
above should be adopted in the early stages Later on, the treatment 
varies a little according to the situation If from a vessel of the 
hunk, such as the carotid or iliac, the wound must be freely opened 
upT'and the artery secured again above and below, whilst every effort 
is made to combat the septic condition by plugging with antiseptic 
materials Failing this, if proximal ligature is impossible, one can 
only trust to pressure In the arm, after using cold, pressure, and 
elevation, one would re-tie above^and below through the original 
wound If this fails, a ligature should be applied higher up through 
a separate incision, or finally amputation be performed In the leg, ' 
however, it is scarcely- wise to attempt re-ligature at a higher spot,| 
owing to the less abundant collateral circulation If the haemorrhage, 
ceases, gangrene is very likely to ensue , whilst if the latter does not! 
supervene, haemostasis will probably not be effected Under such 
circumstances amputation must be undertaken without delay 
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Venous Haemorrhage 

Bleeding fiom the smaller veins rarely requires much attention, in 
that the walls, when once divided, rapidly collapse, and this effectually 
checks further loss of blood , but if the larger veins are involved, or 
if the walls are thickened and rigid, as in vanx, a very considerable 
amount may be lost, the blood welling up m a dark, purplish stream 
from the wound, and rendering its arrest the more difficult from the 
fact that, except m veins of the largest size, there is no definite jet or 
gush to guide one to the wounded spot 

Treatment of Venous Haemorrhage — The same means to a large 
extent must be employed as for arterial hsemorrhage, but it is less 
frequently required, since the smaller veins collapse naturally, and 
thus the bleeding stops It is seldom advisable to occlude the whole 
circumference of a large vein if it can be avoided, since a puncture 
or tear can often be secured without seriously encroaching upon the 
calibre of the tube In amputations it is usual to tie both the main 
artery and vein Where it is difficult to reach a vein in order to tie 
it, the wound may be stuffed 

The dangers of venous hsemorrhage are fourfold (1) The con- 
stitutional symptoms arising from the actual loss of blood, details of 
which have been given above , (2) the thrombus which forms may 
become displaced as an embolus , (3) septic infection of the thrombus 
lying in the mouth of the vessel may lead to pyaemia , and (4) the 
entrance of air into veins, which, though rarely met with, is fraught ! 
with the most urgent danger to the patient The air becomes churned 
up in the cavities of the right side of the heart, forming a spumous, 
frothy mixture amongst the columnae carneae, which the heart can 
only with difficulty eject , thus the circulation is brought to a stand- 
still m spite of forcible cardiac contractions, and the patient dies from 
anaemia of the lungs and brain 

The Cause of the entry of air is usually a wound of some vein m 
what is known as the ‘ dangerous region ’ of the neck or axilla,- or 
even of such unlikely structures as the pelvic veins or cranial sinuses 
There is but little blood-pressure within the veins at any time, but 
during inspiration the movements of the thorax exercise an aspiratory 
or suction effect upon the blood m the veins of the neck, a most im- 
portant element m the maintenance of the venous flow Any condition 
which tends to prevent the collapsing of the walls of the veins, or 
brings about what is termed their canalization, predisposes to this 
accident Thus they may be held open at spots where they pierce 
the deep fascia or the platysma , if the coats are thick and rigid from 
inflammation, or surrounded by indurated tissue, or button-holed as 
by excision of a portion of the walls or division of a branch close to 
the mam trunk, or if undue traction is exercised upon the pedicle of 
a tumour containing a wounded vein, then the orifice may remain 
patent, and air can be sucked in If, however, the veins are \ery 
distended, and the intravenous pressure high, as is often seen in the 
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operation of tracheotomy, then the wound of a vein, even m the 
dangerous area, usually results m loss of blood rather than entrance 
of air 

Signs — The entrance of air into a wounded vein is accompanied 
by a hissing, gurgling, or sucking sound, which is quite characteristic 
A few bubbles of air may also be seen clinging about the aperture in 
the vessel If only a small amount has entered, or if the entry is 
made slowly, no bad results may follow , but the usual effect of the 
sudden introduction of even a small quantity is to produce severe 
faintness, and if the patient is conscious, a feeling of dyspnoea and 
distress, which is partly cardiac m origin, partly due to obstruction to 
the flow of blood through the lungs The pulse becomes rapid and 
almost imperceptible, the pupils widely dilated, and death usually 
follows, preceded perhaps by convulsions, although the fatal issue 
may be postponed for a few hours If the patient survives, no after- 
effects remain 

Treatment — This accident can usually be avoided by dealing 
cautiously with all veins in operations about the neck Should it 
occur, "any fresh entrance must be at once checked by placing a 
finger over the bleeding-pomt or pouring lotion into the wound 
The vein should be secured by ligature as soon as possible Com- 
pression of the chest has been recommended by some authorities in 
order to squeeze out the air that has entered , but there is little 
chance of attaining this end To combat the general symptoms, it is 
essential to maintain a good supply of blood to the brain The head 
is lowered, and, if need be, the limbs raised and bandaged, or the 
abdominal aorta compressed Stimulants and artificial respiration 
are used m order to maintain the heart’s action and to overcome the 
pulmonary obstruction Warmth and friction are also applied to the 
extremities 

Capillary Hemorrhage 

This is usually of little significance It is characterized by a 
general oozmg from the wounded surface, the blood trickling down 
to fill the cavity from the bottom It is often very abundant from 
inflamed parts, and especially from fibro-cicatncial tissue, which 
prevents the closure of the vessel mouths It can usually be arrested 
by a little pressure, or by the application of cold or hot water, by 
styptics, cauterization, or plugging 

Methods of Dealing with Haemorrhage from Special Sources 

Carotid Artery — Treatment is impossible unless the suigeon is on the spot, 
when both ends should be tied 

Jugular Vein — Tie, or stitch, if possible, without occluding the whole lumen 

Secondary Branches of the Carotid — It may be difficult to secure the divided 
ends of these vessels either in the neck or head, eg, in a cut throat 01 a punctured 
wound of the pterygoid region Under such circumstances, ligature of the 
external carotid between the superior thyroid and lingual has been recommended 
as more satisfactory than tying the common carotid, since the cerebial circulation 
is not thereby affected 
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Vertebral Artery — The source of such bleeding may be difficult to ascertain, 
as it is scarcely possible to compress this vessel without also including the 
carotid , and hence mistakes in diagnosis have often arisen It may be feasible, 
however, to conti ol the carotid alone by pinching it up by the fingers placed 
on either side of the sterno-mastoid, without interfering with the vertebral 
Tieaiment must follow the usual couise of cutting down and tying at the 
bleeding-pomt, if possible To do this, the incision must be enlarged, or a new 
one made along the postenor border of 
the sterno-mastoid in ordei to define the 
transverse processes of the vertebra? In 
the upper part of its course the vessel 
may be secured by clipping away a 
transverse process if necessary, due care 
being taken of the nerve roots , other 
wise, plugging of the vertebral canal or 
the use of styptics must be depended on 
It is most essential that the carotid 
should not be tied by mistake in these 
cases, as thereby more blood is directed 
to the vertebral trunk, and the bleeding 
is correspondingly increased 

The v Internal Mammary Artery larely 
calls for treatment, since a punctured 
wound of this vessel is usually compli 
cated with some graver mischief to heart, 
livei or lungs If recognised, tie at the 
bleeding spot, possibly removing a costal 
cartilage to gain access The vessel lies 
about \ inch outside the border of the 
sternum 

Intercostal Haemorrhage usually results 
from penetrating wounds also involving 
the rib, and is not easily stopped on 
account of the position of the vessels in 
the groove Tiealvtcnt — Incise the 
periosteum longitudinally along the 
lower border of the rib, and detach it 
and the vessels from the groove , or 

remove a poition of the bone, and thus expose the bleeding-point, or in some 
cases a suture passed round the rib a little above the injury has sufficed , or again, 
piessure may be employed by pushing a piece of aseptic gauze, like a pocket, 
through the wound into the pleuial cavity, and then stuffing it tightly with wool 
or strips of gauze, so that on pulling upon it the vessel may be effectually 
compressed 

Wounds of the Vessels of the Extremities need treatment according to the 
principles enunciated above Only one or two require special mention 

Wounds of the Palmar Arches were formerly much more dreaded than they 
are at present, when thorough antisepsis and the use of the elastic tourniquet 
allow us to explore the depths of a wound without much danger or difficulty 
The position of the wound will usually indicate whether the bleeding comes from 
the supetficial or deep arch, but in case of doubt it is well to remember that 
pressure on the ulnai trunk mainly affects the superficial aich, whilst pressure_on 
the radial -will -chiefly influence the deep- ~A wound of tber~superfTual arch 
presents little trouble in tieatment, as it can be readily secured by catch forceps 
and ligature , but the deep arch is not so easily dealt with It lies just over the 
bases of the metacaipal bones (Fig 80, d), and to expose it the wound must be 
freely enlarged by a longitudinal incision, and the tendons turned on one side or 
separated It may be possible to Secure the vessel by forcipressure forceps, and 
these may be left on for t\\ enty-four hours if a ligature cannot be applied Of 
course, the strictest asepsis is needful in such cases, and passive movement of the 
fingers must be eailj undertaken, in order to prevent troublesome adhesions 
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Failing such means, or m septic wounds, the wound is carefully plugged with 
gauze, and over this the fingers are firmly bandaged The patient is kept in bed 
for a few days, and the arm elevated Pressure on the mam vessels above is 
scarcely necessary if the compress is accurately applied The bandages may be 
relaxed at the end of twenty-four hours, but the deep diessing should, if possible, 
not be touched for three or four days If, in spite of this, bleeding recurs, the 
mam vessel or vessels of the limb must be tied Ligature of the ulnar and radial 
at„the wristisgeneralty insufficient to control it, as there is often a communicating 
branch of some size passing from the anterior interosseous to the deep arch, and 
hence it may be needful to secure the brachial artery, ascei taming first, however, 
by pressure that such would be efficacious , for occasionally there is a high 
division of the brachial; or a vas aberrans may exist, which would compel the 
surgeon to tie the thfrd part of the axillary 
Bleeding from the Plantar Arch must be conducted on similar lines 
The Gluteal, Sciatic, or Pudic arteries may be wounded bj stabs in the buttock 
Ticatment — Enlarge the wound in the direction of the fibres of the gluteus 
maximus, / e , downwards and outwards, and secure the bleeding vessel The 
gluteal trunk emerges from the pelvis at the junction of the middle and inner 
thirds of a line fiom the posteiior superior iliac spine to the great trochanter , 
the pudic crosses the ischial spine at the junction of the middle and lower thirds 
of a line from the posterior superior iliac spine to the tuber ischn The sciatic 
emeiges from the pelvis just above and a little external to the latter spot The 
pudic may also be divided in the perineum by a penetrating wound Failing 
ligature of any of these arteries at the seat of bleeding, the internal iliac may 
need to be secuied 


Haemophilia 

By hiemophiha, or the hmmorrhagic diathesis, is meant a congenital and 
hereditary disease characterized by a tendency to persistent and uncontrollable 
bleeding from slight wounds, whether open or subcutaneous This condition is 
often associated with extravasation of blood into the joints, and certain con- 
secutive phenomena (Ghapter XXII ) The family histoiy is always interesting, 
the disease being usually transmitted through the females to the males of a 
succeeding generation, whilst the former often escape entirely The pathological 
cause of this affection has not yet been ascertained, no change in the vessels or 
constitution of the blood having been discovered Unless haemorrhage is actually 
occurring, nothing abnorhial is noticed, but any injury is sure to be followed by 
excessive bleeding , spontaneous subcutaneous ecchymoses frequently occur, as 
also bleeding from the mucous membranes Hence no operations must be under- 
taken on such patients unless absolutely urgent, even such a small matter as the 
extraction of a tooth having pioved fatal 

The Treatment of hcemophilia should be directed more to coi reefing the 
constitutional defect than to pursuing the usual practice in dealing with hremor- 
rhage The application or administiafion of haemostatics, and substances which 
tend to promote coagulation and the formation of fibrin, should be resorted to 
Calcium chloride, I drachm to * pint of water, given by enema, oi 30 grs by the 
mouth, repeated several times a day, has been recommended, whilst fibrin 
ferment, suprarenal extiact, and cocaine should be employed locally Position 
and pressure are attended to, and in severe cases the actual cautery may prove 
useful, or the prolonged application of cold 



CHAPTER XII 


INJURIES AND DISEASES OF ARTERIES — ANEURISM — 
LIGATURE OF ARTERIES 

Injuries of Arteries 

Contusion of an artery is the result of violence applied directly to the 
vessel wall The effects vary with the severity of the injury and 
with the condition of the arterial tunics If atheroma or calcification 
exists, thrombosis often follows slight injuries, and dry or senile 
gangrene may ensue , but m healthy arteries a good deal of violence 
is needed to produce such an effect, as their natural elasticity enables . 
them to yield or slip aside, and thus the consequences are usually 
insignificant 

Rupture or Laceration may follow more severe blows or strains, 
weakness or disease of the arterial wall predisposing to it It occa- 
sionally results from attempts to reduce old-standmg dislocations, or 
to break down mtra-articular adhesions when the vessel has become 
fixed in some abnormal position If the rupture is partial, the inner 
and middle coats are usually torn through, and by projecting into the 
lumen of the vessel constitute a valve which prevents the passage of 
blood, and leads to subsequent thrombosis and occlusion In cases 
where the lesion is limited to one side of the vessel, the clot may 
become organized over that spot, narrowing but not interfering with 
the lumen, and leaving an area of weakness from which an aneurism 
may subsequently develop Again, when complicated with a septic 
wound, an ulcerative form of pen-arteritis may ensue, giving rise 
later on to secondary haemorrhage It is also stated that the adventitia 
is occasionally torn without injury to the tunica mtima, and that an 
aneurism may result from a protrusion of the latter coat through the 
wound m the former , such an occurrence must be exceedingly rare 
A dissecting aneurism (p 306) may also result under special circum- 
stances from such an accident 

Complete Rupture of an artery often leads to but little haemorrhage 
in a severe lacerated wound, such as is produced when a limb is 
torn off the inner and middle coats give way at a higher level than 
the adventitia, and curl up within it, whilst the outer coat and sheath 
contract over them, and thus prevent bleeding If, however, the 
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artery is ruptured m a subcutaneous injury, such as a fracture or dis- 
location, extensive extravasation often ensues, constituting the con 
dition badly termed a Diffuse Traumatic Aneurism The objection to 
this name lies m the fact that there is no true sac wall as m an 
aneurism, the only boundary consisting of an ill-defined mass, partly 
coagulum, partly inflammatory exudation, and m part thickened and 
infiltrated tissues A similar condition may ensue from a punctured 
wound dividing a vessel, where the track leading to it is valvular or 
becomes closed by clot or some external application 

Symptoms — The patient usually feels a snap, as though something 
had given way, accompanied by a sudden pain, localized to the part 
injured, and often shooting down the limb in the line of the \essel 
These are succeeded by the following phenomena (a) Locally, the 
formation of a diffuse, rapidly increasing swelling, the skin over 
which is at first normal, but soon becomes distended and bluish, and 
finally bright red and oedematous, when the tumour is threatening to 
give way There is no increased local heat except m the later stages 
Distinct pulsation is usually present, and some amount of thrill and 
bruit, synchronous with the heart’s action, although these subse 
quently become less obvious ( b ) Distally, diminished sensibility in 
the limb quickly follows, together with loss of pulsation m the vessels 
and a fall of temperature It lies more or less useless and flaccid, 

. and m colour is either white and blanched, or may be congested and 
oedematous if the extravasated blood presses upon the venous trunks 
(c) Generally, the signs of haemorrhage and shock manifest themselves 
m varying degree, according to the amount of blood lost and the 
character of the violence 

Results — (i) The swelling may increase steadily m size until the 
skm becomes so distended as to uiptuie or slough, and then, if help is 
not at hand, the patient dies of haemorrhage Occasionally the 
bleeding continues into an internal cavity, or into the tissues of a 
limb, to such an extent as to cause death without any external loss 
of blood (2) Suppuration, accompanied by the general signs of fever, 
may result from auto-infection, or from the entrance of bacteria 
through the small valve-like wound The whole swelling becomes 
red, hot, oedematous, and excessively tender, looking like a large 
abscess Rupture and external haemorrhage will probably conclude 
the case if surgical assistance cannot be obtained (3) The pressure 
of the extravasated blood upon the veins or on the arteries needed 
for the collateral circulation may determine gangrene of the extremity, 
which is almost always of the moist type (4) The process may 
become more or less limited after a time by coagulation occurring in 
the divided mouth of the vessel, which is thus occluded Collateral 
circulation may be established, and thereby the health and vitality of 
the limb are maintained, whilst the blood-clot is absorbed or organized 
The Treatment is necessarily the same as for a divided artery com- 
municating with an open wound, viz , to cut down and tie both ends 
The circulation is first temporarily arrested by an elastic tourniquet, 
a free incision made, and all coagula removed The bleeding-pomts 
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are then sought for and tied, the tourniquet being relaxed to allow 
them to become e\ident If the distal end' cannot be found, the 
wound is not closed, but should be stuffed with gauze, and allowed 
to granulate, a tourniquet being kept loosely about the limb ready 
to be tightened at any moment, if necessary When suppuration is 
threatening, the same plan must be adopted, viz , free incision and 
tying the ends of the vessel if they can be found , but m cases where 
from the oedematous and unhealthy state of the surrounding parts 
this is impracticable, it will be necessary either to tie the mam trunk 
on the cardiac side of the rupture, or to trust to pressure If gangrene 
is imminent, or if secondary haemorrhage occurs, amputation is the 
only resource 

Penetrating Wounds of arteries, if completely dividing the vessel, 
are always followed by haemorrhage, although the blood may be 
unable to escape if the wound in the skin is small or valvular, or if 
the opening is closed by blood-clot or dressing , under these circum- 
stances, the signs due to subcutaneous rupture of a vessel are pro- 
duced The amount of bleeding m open wounds varies according to 
the character, direction, and extent of the lesion, and with the size of 
the vessel If a large artery is cleanly cut across, the bleeding is 
copious, whilst from a small vessel it soon ceases, owing to the con- 
traction and retraction of the coats When an artery is buttonholed 
— i e , when a small segment of the wall is cut through — the haemor- 
rhage is often continuous and prolonged, since retraction cannot take 
place The treatment of this condition consists in completing the 
division of the injured trunk, if it is a small one, thus allowing of 
contraction and retraction, or, if the vessel is of large size, m tying it 
above and below the opening, and dividing it between the ligatures 

If the wound is m the long axis of the vessel, it gapes but little, 
and the loss of blood is often slight, whilst if transverse or oblique, 
both contraction and retraction tend to increase the size of the open- 
ing, rendering it more nearly circular, and therefore the haemorrhage 
m such cases is considerable 

If a small artery is divided close to its origin from a large mam 
trunk, the blood escapes with a jet, the strength of which is propor- 
tionate to the blood-pressure in the mam trunk, and not to the size of 
the vessel divided In such a case the mam trunk must be tied above 
and below the wound, and divided between the ligatures, and the 
distal end of the divided branch also secured 

A good many attempts have been made of late to effect the union 
of wounds m the walls of arteries without causing their obliteration, 
and with some success Small longitudinal wounds may certainly be 
sutured, the stitches being of the finest silk and applied so that the 
edges of the tunica mtima are brought accurately into apposition , 
Heidenham reports a case where a wound i 5 centimetres long in the 
axillary artery was successfully sutured m this way End-to-end 
union of a divided artery has also been obtained m one or two cases, + 
the upper end being mvagmated into the lov er , such a procedure 
* J B Murphy, Medical Recoid, January 16, 1S97 
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can, however, only be required under very exceptional circum- 
stances 

In punctured wounds of arteries the size of the penetrating body 
is all-important A vessel may be traversed by a needle without 
hsemoirhage or any subsequent ill effect, but a larger puncture results 
m extravasation If it ceases after a time, the blood-clot is absorbed, 
and the wound m the vessel closed by a cicatrix, which may subse- 
quently yield to the blood-pressure, and give rise to a circumscribed 
aneurism This occurrence is not unfrequent m the neighbourhood 
of the imst from glass rvounds, miolving the radial or ulnar trunks, 
and hence is not uncommon among window cleaners or mineral-water 
bottlers 

Arterio-Venous Wounds are not so frequent m the present day as 
formerly, when venesection was in vogue The)' follow penetrating 
wounds which involve an artery and vein lying m close contact, e g , 
at the bend of the elbow between the median basilic vein and the 
brachial artery, in the neck between the internal jugular and carotid, 



Fig 81 — Diagrams of A, Aneurismal Varix and B, Varicose Aneurism 
A, Artery , V, vein AN, aneurism 

in the groin between the femoral vessels, and occasionally in the 
orbit They are also met v iflfTh military surgery, owing to the shape 
of the modern bullet and the limited amount of danger caused by it 
in the soft tissues Two conditions may result 

An Aneunsmal Varix is produced by a direct communication be- 
tween an artery and a vein, no dilated passage intervening between 
the vessels (Fig 81, A). The venous walls, unfitted to withstand 
arterial pressure, are thereby dilated and rendered varicose A 
pulsating venous tumour results, the dilatation extending for a variable 
distance above and below the opening, and at each beat of the heart 
a loud whizzing sound can be heard, likened by some authors to that 
caused by an imprisoned bluebottle buzzing in a thin paper bag On 
palpation the thrill of the blood as it enters the vein can often be 
detected 

Treatment — Nothing is usually required beyond the application of 
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an elastic bandage or support to prevent further enlargement Should 
pam or inconvenience arise, the artery should be secured above and 
below the abnormal communication with the vein Occasionally the 
latter is so distended that it has to be removed before the artery can 
be reached This operation should not be undertaken in the neck for 
the carotid-jugular varix unless absolutely essential In the orbit 
electrolysis may be used with advantage 

A Varicose Aneurism differs from the above m that an aneunsmal 
sac exists between the artery and the dilated vein (Fig 81, B) It 
is produced when the vessels are placed at a short distance from each 
other, or when extravasation of blood has separated them The 
aneurism is of the false type, its walls being composed of newly 
formed cicatricial tissue , it is almost certain to become diffuse The 
physical signs are similar to those of aneunsmal varix, except that 
the aneurism can be sometimes detected by palpation, whilst a soft 
bruit may be heard over it, and the distension of the veins is not quite 
so marked 

Surgical Treatment is always required in these cases Simple 
ligature of the artery above and below the abnormal communication 
will sometimes suffice, allowing the blood m the sac to coagulate , 
the veins will subsequently dimmish in size, when the arterial blood- 
pressure is removed Not unfrequently the vein overlaps the 
artery, and has to be tied and removed before the sac of the aneurism 
is reached , it is then better to excise the sac and tie the artery above 
and below In the less urgent cases digital pressure to the artery 
above the sac is sometimes successful 

Inflammation of Arteries 

The various forms of inflammation of the arterial wall are usually 
named from the causes producing them — Traumatic, Infective, or 
Embolic arteritis The terms End art ei itis and Pen-ai to itis serve to dis- 
tinguish inflammatory conditions which respectively start from the 
tunica intima, or reach the vessel from without , m both cases, how- 
‘ever, the middle coat is generally involved, and the process may even 
finally spread beyond it, so that the whole thickness of the arterial 
wall is attacked 

1 Traumatic or Plastic Arteritis is the result of some injury, such 

as total or partial division of the vessel, laceration, bruising, etc 
The phenomena are merely those of repair, resulting in occlusion of 
the vessel, viz , congestion of and exudation into the vessel walls from 
the vasa vasorum, together with proliferation of the tunica intima , 
they have been already described at p 276 ' 

2 Infective Arteritis is a condition m which the arterial wall 
becomes invaded and softened by bacteria It generally results from 
inflammation advancing inwards from the exterior ( pen ait cut is) m 
connection with septic wounds and spreading ulceration The vasa 
vasorum are dilated, and an exudation of leucocytes occurs, as a 
result of the bacterial invasion , the peptonizing action of the toxins 
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thereby produced leads to softening of the vessel walls, the fibres of 
which lose their cohesion with each other Finally, their resisting 
power may be so impaired that they yield before the blood-pressure 
and cause haemorrhage, unless thrombosis has previously sealed the 
vessel In the smaller arteries this is usually the case, but m those 
larger than the radial there is considerable danger of bleeding, 
especially if the irritation is confined to one side of the vessel 
Secondary hemorrhage from arteries tied m their continuity is 
generally due to this cause, as also bleeding from phthisical cavities, 
the vessels having previously lost the support of surrounding tissues, 
and being more or less dilated or aneunsmal Acute abscesses, 
septic ligatures, and malignant tumours may weaken an arterial wall 
and lead to haemorrhage, whilst the infective agent sometimes reaches 
the walls from within, as from an infective embolus 



(Ziegler ) 


a Intima considerably thickened b bounding elastic lamella of intima 
c, media d adventitia e necrosed denucleated tissue with masses of fatty 
detritus / and detritus with cholesterine tablets g, intima infiltrated 
with leucocytes h, infiltration of adventitia with leucocytes 


3 Embolic Arteritis — When a vessel is blocked by a simple 
embolus, obliteration as a result of a simple plastic arteritis is the 
usual consequence If the embolus contains some irritating or 
infective material, as m a case of infective endocarditis or pyaemia, 
an abscess may result , but if the jrntant is less intense, the process 
may stop short of suppuration, and yet an aneunsmal dilatation of 
the softened v all takes place The latter process is the most common 
cause of spontaneous aneurism in children 

4 Acute Endarteritis is met with rather as a pathological curiosity 
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.than as a condition of any clinical import It is usually associated 
with acute endocarditis, hower er produced, or may accompany some 
of the chronic forms described below It is evidenced by the presence 
on the inner aspect of the vessel of more or less raised patches, some- 
what pinkish and gelatinous in appearance, soft and elastic m con- 
sistency , and although the polish is lost, the endothelium is usually 
intact It is found in the aorta,, or in smaller vessels, especially near 
inflamed wounds 

5 Chronic Endarteritis is an exceedingly common affection, and 
the following forms may be described 

(a) Simple Chronic Endarteritis, resulting in Atheroma (Gr adrjpij, 
‘ gruel ’ or ‘ pap ’) This condition is constantly found m elderly 
people, but especially m drinkers and those who have suffered from 
chronic Bright’s disease, gout, or syphilis , it arises from continual 
strain and increased blood-pressure, and hence often starts m the 
convexity of the aortic arch, at the spot where the impact of the 
blood-stream is most felt as it is ejected from the ventricle, or in 
places where a vessel passes over or around some bony projection, or 
at the bifurcation of a main artery, or where a large branch is given 
off, thus causing a sudden decrease m its lumen It is rarely found 
m the smaller arteries, except those of the heart or brain 

The pathological phenomena consist at first of a proliferation of the 
deeper parts of the tunica mtima, giving rise to opaque, milky- 
looking, non-vascular patches (Fig 82, g), which may organize into 
fibroid tissue, or undergo fatty degeneration (e and /) They are 
arranged longitudinally or around the mouths of large branches 
The tunica media is more or less involved m the process, and the 
adventitia is often thickened externally As soon as the fatty changes 
have commenced, the patches become yellowish in colour, somewhat 
elevated from the inner surface, and irregular m outline , they are 
small at first, but increase m size, and coalesce one with another 
The contents are now fluid or cheesy in consistency, constituting the 
so-called ‘ atheromatous abscess,’ although no true pus exists, the 
pultaceous material consisting of fatty granules and debris, with oil 
globules and plates of cholestenne (Fig 82, / 2 ) It may be absorbed 
entirely, leaving a weakened spot m the wall of the vessel, from 
which an aneurism may arise , or the tunica intima may give way 
over it, allowing the contents to be swept into the general circulation, 
Avhere it probably does no harm, and the raw surface left behind is 
known as an ‘ atheromatous ulcer ’ The outer coat has by this time 
become thickened, and hence no immediate ill result follows the 
breach m the inner coats, although subsequently dilatation may take 
place, even though cicatrization of the ulcer has occurred Again, 
the blood may find its way through the opening into the substance of 
the wall and strip up the inner from the outer layers, constituting a 
‘ dissecting aneurism ’, or a localized thrombus may form, causing 
occlusion of the vessel 

Not uncommonly the cheesy contents of the abscess become 
inspissated, and later on infiltrated with lime salts, resulting in the 
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formation of calcareous plates, which are either covered with endo-, 
thelium, or exposed to the blood-stream, and hence may cause 
thrombosis, or become detached as an embolus, or the blood may 
get m under the plate and form a dissecting aneurism 

A condition of endarteritis evidenced by proliferation of the tunica 
mtima is always met with m chronically inflamed tissues, as also in 
diabetes , such does not, however, run on to atheroma 

(b) Chronic Syphilitic Endarteritis is chiefly met with m the tertiary 
stage and is characterized by an overgrowth of the tunica mtima 
(Fig 83, a), which is subsequently associated with infiltration of the 
media ( c ), and much more so of the adventitia (d) The change 
occurs m small arteries, especially those of the brain or kidneys, or 



Fig 83 — Siphilitic Arteritis x 150 (Ziegler) 

a Intima greatly thickened by newly-formed fibro cellular tissue b fenestrated 
elastic lamina of Henle c, muscle fibres of media, infiltrated towards the 
left d, adventitia thickened by cell infiltration and hyperplasia 


in the neighbourhood of gummata, and but rarely in the larger 
vessels, although a considerable percentage of individuals affected 
with internal aneurism have suffered from syphilis It differs from 
simple atheroma (1) in attacking small arteries , (2) m affecting the 
whole circumference of the vessel, and not merely patches , (3) the 
newly-formed tissue becomes yascular, and does not undergo fatty 
degeneration , and (4) it leads to narrowing or occlusion of the 
vessel rather than to weakening and dilatation When involving the 
ceiebral arteries, various forms of monoplegia, or even hemiplegia, 
may result 

( c ) It is still more or less an open question whether the so-called 
Endarteritis obliterans or proliferans is truly syphilitic or not In 
some cases a syphilitic history has been present, but m other marked 
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instances it lias been entnely absent The main arteries are gradually 
obliterated m peisons appaiently sound in health, as a result of which 
the peripheral paits become anaemic, diminished in vitality, or even 
gangrenous The tunica intima is converted into a thickened and 
\asculai mass, w Inch nanows and finally occludes the lumen This 
disease, which is by no means common, is associated with consider 
able local pain 

(d) Chronic Tuberculous Endarteritis is met with as a proliferation 
of the tunica intima, \\ ith or w ithout thickening of the adventitia, in 
all places in which tubercle is actnely de\ eloping , m fact, tubercles 
are often formed aiound aiterioles, and as the mass gnaws the vessel 
is slowly occluded and replaced by the typical anatomical structure 
of the miliary tubercle The tuberculous endarteritis may, howei er, 
spread widely beyond the focus of the mischief, and in almost any 
portion of pulpy granulation tissue this change can be seen 

Degeneration of Arteries 

Patty Degeneration occurs independently of atheioma, involving 
merely the tunica intima, and manifesting itself in small patches, 
yellowish m colour and stellate in shape As a rule, it is of but little 
significance , but occasionally the infiltration is deeper, and the tunica 
intima gnes way, causing the so-called fatty ooston, and then an 
aneurism, possibly of the dissecting type, may arise The most usual 
seat of this trouble is the aorta 

Primary Calcareous Degeneration (Fig 84) is chiefly met with m 
the smaller arteries of the extremities It occurs m elderly people at 
the same time of life as the calcification of cartilages, etc , and 
commences by the deposit of lime salts in the muscular fibres of the 
tunica media, constituting a series of calcareous rings which transform 
the elastic expansile vessels into rigid tubes like gas-pipes, through 
v'hich can alone pass a fixed and unchangeable minimal supply of 
blood It is often associated w’lth true atheroma of the larger vessels 

The affected limb passes into a condition of chronic anaemia and 
impaired nutrition, resulting in coldness of the feet or hands, cramps 
and spasms of muscles, sensations of pms and needles, etc The 
endothelium is not removed except m the later stages, and then 
thrombosis may be produced, or a similar result may arise from the 
lodgment of an embolus Senile gangrene is a common termination 
of such arterial changes From the general rigidity of the vessel, 
and the method of deposit of the lime salts, it follows that aneurism 
is not likely to occur 

Amyloid Degeneration of the viscera commences in the arterial 
Walls, but is described elsewhere (p 70) 

The Effects of Arterial Inflammation and Degeneration are both 
local and peripheral Locally, Thrombosis may be produced whenever 
the lining endothelium is removed and a raw surface exposed, upon 
which fibrin can collect Under this fibrinous coating repair is often 
effected without further complication , but if the blood-stream is 
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k retarded, or the lumen of the tube narrowed, complete thrombosis 
may follow, the clot extending some distance up or down the vessel, 
or even from a branch into the mam trunk, which may be blocked by 
this means Aneurism is also a result of any -weakening of the 
arterial tunics Obliteration of the artery is caused, either by throm- 
bosis, or by excessive proliferation of the tunica mtima (as m syphilitic 
or tuberculous disease), or by gradually increasing pressure from 
without Lastly, Spontaneous Rupture is occasionally produced 
Penphei ally , defective blood-supply and consequent lowered vitality 
are the most marked results of arterial disease, leading to various 
forms of ulceration and gangrene Thus, senile gangrene is due to 



Fig. S4 — Primara Calcareous Degeneration of Arteries (From 
College of Surgeons’ Museum ) 


calcareous changes m the arteries, fatty degeneration of the heart 
follows atheroma of the coronary arteries, whilst softening of the 
brain may ensue from various affections of the cerebral vessels 
Similar results may also arise from emboli detached from areas of 
local disease 

1 ^ Aneurism 

1 \ ^ W. .. -U « 

An Aneurism is a tumour Tiled with .blood. communicating with the 
interior of^arTartery, and due to dilatation of part or the whole of the 
a essel walls 



ANEURISM 
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Pauses - — Aneurisms may be' divided into the pathological and the 
traum atic, the distinction betu een them being that in the former the 
coats of the artery are primarily diseased, whereas m the latter they 
may be pre\ lously healthy Howe\ er, it must not be forgotten that 
persons ruth diseased arteries are just as liable to injury as, and even 
more so than, those with healthy \essels, and thus no. strict line of 
separation can be drawn between the two forms The causes of 
aneurism may be con\ emently grouped under two headings 

1 Changes_in the Vessel Walls, by which their resistance to the 
intravascular pressure is diminished Many varieties of disease, e g , 
atheroma, predispose to aneurismal dilatation, especially if occurring 
1 njsy philitrc _or-go u ty men about middle life, in w’hom, although the 
aTtfenal' tunics may be weakened, the power of the heart and the 
resulting blood-pressure are by no means diminished Calcification, 
on the other hand, is antagonistic to aneurismal dilatation Any 
injury, a contusion, a penetrating w'ound, or a strain, may so interfere 
with the integrity of the vascular coats as to result in aneurism, and, 
indeed, a cicatrix m an arterial w r all must always be looked on as a 
w r eak spot ‘predisposing to dilatation The lodgment of an embolus m 
the smaller arteries is stated to be one of the most common causes of 
spontaneous aneurism m young people 

2 I ncre ase in the Blood-Pressure is another factor, especially W'hen 
due to heavy sit aw, or exetjton, which leads to irregular excitement 
and increased action of the heart Steady laborious employment, 
such as is seen amongst artisans and mechanics, or regular exercise, 
does not appear to predispose to this condition , but irregular inter- 
mittent efforts, m which for the time being every power is strained 
to“ its utmost, are very liable to determine its occurrence A day’s 
exertion m the hunting or shooting field by an elderly man, accustomed 
to sedentary occupations, is often the cause of some vascular lesion, 
such as aneurism, apoplexy, etc Hence aneurisms are more fre- 
quently seen amongst men than in w r omen, m the proportion of seven 
to one , w 7 hilst they are much more common among the dwellers m 
Northern climates than in the more lethargic and ease-lovmg inhabi- 
tants of the South The energy and activity of the Anglo-Saxon 
race especially predispose them to this disease 

Structure of an Aneurism — Formerly much stress was placed on 
the terms ti-ue- and Jalse, the word ‘ true ’ meaning that all the coats of 
the vessel Were present, whilst the ‘false’ w'ere those in which the 
sac wall comprised little or none of the original arterial tunics This 
distinction is of comparatively little value, since no aneurism which 
has attained to any size is m reality true The sac consists more or 
less evidently of a distension of all or part of the original walls of 
the vessel whilst it is small , but as the aneurism increases, the 
original structure is replaced by a mass of newly-formed fibrous 
tissue, due to a condensation and matting together of the surrounding 
structures, with or without an internal lining of laminated fibrin 
deposited on parts wfiere the endothelium has disappeared The 
contents of the sac depend on the character, age and size of the 
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aneurism Whilst still small and with a complete endothelial lining, 
it contains fluid blood , but as the tumour grows, and especially if of 
the sacculated type, fibrin is deposited m layers which gradually 
encroach on the cavity and' may in time completely fill it, so that in 
rare cases a spontaneous cure results The^oldest laminae are dry 
and yellowish-ivhite m colour (the so-called active clot of Broca), 
those more recently deposited are softer and more reddish, whilst the 
last formed is merely like ordinary blood coagulum (the passive clot of 
Broca) No single lamina covers the whole area, but layer is arranged 
over layer (Fig 8 5) in such a manner that the oldest and necessarily 
the smallest laminae are nearest to the sac wall 



Fig 85 — Sacculated Aneurism (Museum of Royal College of 

Surgeons ) 

The small mouth of the saccule is clearly seen, and the cavity is nearly filled 

with laminated clot 

Three chief-forms .of aneurism . have been described^ .the— fusiform, 
saccuJateck-ancLdissectmg 

""1 "The Fusiform Aneumsm (Fig 86, A) is one m Avhi.ch.,the .whole 
lumen of the vessel is more,_or. Jess, equally expanded, so that the 
swelling is tubular in character It is due rather to a general increase 
of blood-pressure, or to a widely extended disease of the arterial Avails, 
than to any localized lesion or injury, and hence is more commonly 
met Avith m the larger internal vessels than in those of the extremities 
The tunica mtima is usually represented throughout the Avhole extent 
of the sac, but is thickened and atheromatous m patches, the margins 
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and surfaces of calcareous plates being indicated by flocculi of fibrin, 
which are attached to them, although no regular laminated deposit 
may be present The tunica media is stretched, atrophied, and in 
the later stages practically non existent, whilst the adventitia is much 
thickenecTEy Inflammatory new formation and by incorporation with 
the surrounding tissues Tlie„progress of fusiform aneurisms is 
generally slow , so that m some situations, e g , the thorax, they may 
attain enormous dimensions, and cause grave symptoms by their 
pressure A __ natural,, cure is almost impossible, and hence, if un- 
checked by treatment, a fatal termination is caused by rupture or by 
implication of important neighbouring structures Frequently one 
portion of the aneurismal wall yields more than another, and thus a 
localized sacculation is superadded, which by its rapid increase in 
size may destroy life 



Fig 86 — Diagrams of Fusiform Sacculated, and Dissecting Aneurisms 

In the first the walls are expanded but more or less normal in texture in the 
sacculated, the normal structure of the arterial wall ceases abruptly at the 
commencement of the saccule in the dissecting, the arterial wall is split 
into two lamellae 

The interrupted fine line is supposed to represent the mtima , the continuous 
dark line, the media and the continuous fine line the adventitia 

2 A Sacculated Aneuri sm (Figs 85 and 86, B) is due to the yield- 
ing of some weak patch in the vessel wall which does not involve the 
xVhole-~circumference, or, as just mentioned, it may spring from a 
fusiform aneurism It communicates -with the interior of the artery 
by“ an opening of variable size All traumatic aneurisms, whether 
due to the yielding of a cicatrix, or to the partial division of the coats 
of the vessel, are of this type, which is hence found most commonly 
in the extremities The inner and middle coats can usually be traced | 
as-farms'the mouth of the saccule, but there they are suddenly lost,! 
the wall being constituted by a mass of fibro-cicatncial tissue, upon! 
which laminated fibrin readily forms, thus increasing its thickness^ 
and power of resistance Their' progress is, however, much more 

20 
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r apid than that of the fusiform, generally ending m rupture or 
diffusion, although occasionally a natural cure results The blood as 
it enters the sac impinges against the wall furthest removed from the 
heart, and thence eddies back in circles, coagulation being thereby 
favoured 

3 A Dissecting Aneurism (Fig 86, C) is one m which the blood 
forms a cavity within the wall of the vessel by stripping up the inner 
from the outer half, the line of cleavage being within the middle 
coat, half going with the adventitia, half with the mtima. It is 
usually the result of extensively diffused atheroma The blood thus 
driven into a cul-de-sac may remain limited to this cavity for some 
time, or it may find its way outwards and become diffused, or burst 
back through another atheromatous spot into the interior of the 
vessel The condition occurs chiefly in the thoracic aorta, but cannot 
be recognised ante-mot tern 

Symptoms and Signs of a Circumscribed Aneurism — These may be 
divided into two groups the intrinsic and extrinsic 

Intunsic Signs — A tumour, pulsating synchronously with the heart’s 
beat, is present m the course of a vessel The pulsations are_distensile 
oF expansile m character, * c , the whole tumour increases m size at 
each systole, and that evenly in all directions, so that if the tumour 
is lightly grasped m any position the fingers are separated A definite 
tbrill-can often be felt as the blood enters the sac at each heart-beat 
If the supplying vessel is compressed on the proximal side, the pulsa- 
t ion .c eases, and the tumour diminishes m size and becomes softer , 
this is more marked m fusiform than m sacculated aneurisms The 
application of pressure to the sac itself, whilst the afferent trunk is 
compressed above, may still further dimmish its size On removing 
the pressure, the swelling regains its old dimensions m a certain 
definite number of beats, usually not more than two or three 
Pressure on the„distal .side of the sac makes .it more tens e and the 
pulsation more marked, unless “such compression is very prolonged 
On auscultating the tumour, a bruits of variable character may be 
heard , usually it is loud, harsh, "and systolic, but sometimes quiet 
and musical It is^ occasionally double-in some forms of sacculated 
aneurism, and m the" ao'rfa “when regurgitation through the aortic 
valves is also present The bruit is loudest and most rasping m the 
fusiform variety, and may be absent in the sacculated form, when 
the mouth is small and the cavity nearly full of clot Great disten- 
sion of the sac is unfavourable to the production of a bruit 

The Extrinsic, Signs of aneurism are those occurring m_ .neigh- 
bouring TorFTistal structures from its constantly increasing size and 
pressure, and the interference produced by it with the circulation 
The-^tt/s&-on»the distal side is diminished and delayed, its diminution 
being caused partly by the obstruction experienced, but also m some 
cases by the pressure of the sac upon the trunk above or below the 
tumour The delay is due to the interference with the transmission 
of the heart’s impulse by the intervention of the aneurismal sac 
The dicrotic notch is usually absent The_smallen-vessels.^ngaged 
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in establishmg_collateral circulation may be compressed, and thus 
the vitality of the limb considerably impaiied Pressure on the 
accompanying vein or veins results m diminution of their calibre, and 
possibly a localized thrombosis, together with distal congestion and 
oedema Compression of neivcs occasions neuralgia, spasm, or 
paralysis Muscles are displaced, expanded, and attenuated , bones 
may be eroded, as evidenced by a deep, constant, boring pam, and 
even spontaneous fracture may ensue , whilst joints are encroached 
upon and disorganized Tubes, such as the trachea or oesophagus, 
are often injuriously constricted and laid open by ulceration It is 
an interesting fact to note that resisting tissues, like bone, are much 
more liable to be eroded thajL-elastic, yielding structures, such as 
cartilage, and m cases where the vertebral column is encroached 
upon by an abdominal or thoracic aneurism, the bones always mani- 
fest greater destructive changes than the intervertebral discs 

The increased difficulty in propelling the blood through the sac 
usually induces a certain amount of compensatory hypertrophy of 
the heai t Fibrinous masses are occasionally set free as emboli, and 
lead either to a spontaneous cure, or to gangrene of the parts supplied 
by the vessel, or to death if the brain is involved Gangrene may also 
be induced as a result of the diminished blood-supply to peripheral 
parts, especially if associated with interference with the venous 
return It is usually of the dry type, involving merely one or two 
fingers or toes , but when attacking more fleshy parts, or if venous 
congestion is marked, it is moist in character 

The Diffe rentia l. .Diagnosis , of a circumscribed aneurism is usually 
not difficult, but the following conditions may simulate it somewhat 
closely 1 A tumour- or -chronic abscess situated near an artery, and 
deriving transmitted pulsation from it, is recognised by the. impulse 
being merely heaving-m-character, and _ not expansile , by the pulsa- 
tion ceasing entirely if the tumour is lifted' from the vessel, or allowed 
to fall away from it by assuming a suitable position , by the size of 
the tumour not diminishing if the pulsation is stopped by pressure 
on the vessel above , and by the fact that after stoppage of the 
pulsation the first beat is equal to the subsequent ones, whereas m 
an aneurism it almost always requires more than one beat to re- 
establish the strength and force of the impulse Moreover, the pulse 
below is not affected in the same way or to the same extent as when 
an aneurism is present 2 An a rtery i s sometimes pushed forw ards by 
an underlying growth, and its pulsation'irrrrnroTe'tlTan usually'super- 
ficial position may suggest an aneurism The distinguishing features 
are the limitation of the pulsation to the line of the vessel, and the 
absence, of i gulsation~in~the'''UH 3 efly mg growth 3 A .pu lsating, sai - 
comajor nevus is known by being rarely limited exactly to the line of 
the artery, pulsation being present in situations where an aneunsmal 
dilatation could not be felt, and being less forcible and regular in its 
character The consistency of the swelling is more variable, and 
pressure over the afferent trunk does not dimmish its size to any 
marked extent Moreover, a sarcoma is usually more adherent to 

20 — 2 
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the deeper structures, and its limits are not so accurately defined 
4 The pam caused by an aneurism may lead it to be mistaken for 
rheumatism or neuralgia ( c g , for sciatica in popliteal aneurism), and m 
evefy' , ccise'df obstinate pam of this kind the arteries should always 
be carefully examined 

Natural Terminations and Results — i Spontaneous Cure, though 
very unusual, may occur m sacculated aneurisms ' (a) It may be 
due to the gradual deposit within the sac of fibrin, which, in the first 
place, limits the expansion and extension of the aneurism, but may 
finally increase to such an extent as to occupy the whole cavity 
This condition can only obtain m saccules with small mouths, and m 
vessels of the second magnitude, hardly ever m the aorta or larger 
trunks, the impetus of the blood-stream being too great to permit of 
the necessary deposit of fibrin (b) It may arise as the result of the 
sudden coagulation of all the blood m the sac from the stoppage of 
the circulation, owing to the lodgment of an embolus either at the 
mouth of the aneurism or in the trunk immediately below ( c ) The 
aneurism may become so large as to compress -the- mam vessel, 
either going to or coming from it, thus bringing about its own cure 
(d) Again, if the sac becomes inflamed, consolidation may occur with 
or without suppuration, although the latter process, as will be seen 
anon, is attended with serious danger to life and limb 

In the non-mflammatory conditions the sac becomes more and more 
firm, the pulsation less forcible and distinct, the bruit diminishes, and 
finally consolidation is effected, a firm fibroid tumour alone remain- 
ing, which gradually shrinks, whilst the collateral circulation is 
opened up so as to supply the limb below It is sometimes by 
no means easy to recognise the fibroid mass resulting from the 
spontaneous consolidation of an aneurism, and m making a diagnosis 
the history has mainly to be depended on The existence of a tumour 
in the line of an artery, the probable occlusion of the mam trunk, 
and the fact that the circulation is carried on by means of collateral 
branches, are the chief points which can be ascertained by a physical 
examination ___ 

2 Diffusion -'affcTTRiiptuie result from yielding of the walls of an 
aneurism, as an outcome of some mechanical injury or from simple 
over-distension 

When an internal aneurism gives way, the patient usually ex- 
periences a sensation of^pam_nn— the part, and becomes pale, cold, 
and faint, possibly dying within a few minutes or, at most, hours , 
or there may be a sudden gush of blood from the mouth if the 
trachea or oesophagus has been opened Sometimes internal 
aneurisms leak slowly, and the final stage lasts some days 

When an external aneurism yields, it may do so slowly or quickly 
If the blood becomes effused slowly (constituting what is sometimes 
called a leaking aneunsm), the tumour gradually increases m size, and 
its outline is less clearly limited , the pulsation diminishes m force 
and distinctness, and the signs of pressure upon the veins or nerves 
become more urgent, until gangrene sometimes supervenes If the 
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aneurism ruptures suddenly, the patient experiences severe pain m 
the part, which’ becomes tense, swollen, and brawny, all pulsation 
ceases, both m the aneurism and below it, and gangrene of the limb 
follows, or even death from syncope, arising from the amount of 
blood extravasated, either externally if the skm gives way, or into 
the tissues and under the fasciae Suppuration may also occur m 
these cases, the skm becoming red and inflamed, and finally external 
rupture may follow In the absence of history the recognition of 
diffuse aneurisms is by no means simple, especially when they 
become inflamed, and then only the most careful attention to the 
facts to be made out by digital examination can determine the nature 
of the case 

3 Suppuration is an exceedingly serious, but by no means a usual, 
complication It may arise in the following ways (a) After ligature 
of the main \ essel, especially when the wound becomes sepflc, and 
there is a good deal of loose cellular tissue around the sac, as in 
the axilla, ( b ) after-~diffusion, partial or complete, of an aneurism, 
where there is great tension upon surrounding parts Auto-infection 
or the presence of an infective embolus may finally determine the 
suppurative process The tumour shows signs of inflammation, 
becoming hot, red, painful, and swollen, and the skin over it may 
pit on pressure , whilst fever and general constitutional disturbance 
are also present Sooner or later, if left to itself, the tumour points 
at one spot and bursts, giving exit to a mixture of blood-clot, pus, 
and a greater or less amount of bright red blood The patient either 
dies at once from syncope, or a little later from secondary haemor- 
rhage and septic poisoning, unless efficient treatment is adopted 
Occasionally, but very rarely, the afferent trunk becomes plugged by 
a thrombus, and spontaneous cure may thereby be induced 

✓ 

Treatment of^Aneurisms ^ f 

I General Treatment is employed as an accessory to surgical 
measures, or must be depended on entirely m cases were local means 
are impracticable or contra-indicated, such as m internal aneurisms , 
it is then to be looked on rather as palliative in nature than curative 
The general condition of the patient must be carefully investigated, 
since aneurisms are associated either with plethora or with an 
enfeebled and cachectic state of the system r "- r 

'In plethonc individuals, Where' "the disease often runs a rapid 
course, absolute rest, both ^mental and physical, must be enjoined, 
with the removal of all" sources of irritation and worry The 
bowels~are' freely "opened by a calomel purge at the commencement 
of treatment, and watery stools should be subsequently induced 
by 2o^grain--doses-of— pulv__jalapa2 co two or three times a week, 
so as to increase the plasticity* of 'the blood The heart’s impulse 
may be diminished by the use of aconite, or even by v enesec tion 
when it is very forcible Io dide of * potassium is useful both for 
reducing blood-pressure and in cases where a syphilitic history is 
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present The diet must be diminished, all t jstimulating articles 
being eliminated, and only hjghly-^-jiutritious material allowed, 
and that " mainly of the nitrogenous type, wiijj^s_Iittle^.fluid as 
possible Various special methods, eg, Tufnell’s, Valsalva’s, etc, 
have been recommended, but it usually suffices to limit the dietary 
as much as is m conformity with the patient’s comfort and well 
being, and not to allow more than about a pint of fluid in the day 

In week ly in dividuals, whilst enjoining strictly a recumbent posture, 
the surgeon should prescribe iron and a somewhat more liberal diet, 
in order to improve the quality of the blood 

II Surgical Treatment — Whichever of the plans described below 
is selected in any particular case, the general health must be 
carefully attended to, and the condition of internal organs fully 
investigated beforehand, as great harm may folloiv injudicious 
interference, if internal aneurisms co-exist 

A The ideal treatment consists in so dealing with the arterial 
wall as to obliterate the aneurism, but without occluding the original 
lumen of the vessel Th ls - ls possible nn a few selected cases of 
sacculated aneurism, and a method of Artcuonhapliy has been 
suggested and practised by Matas* of NeAV^OTfeamsTor'This purpose, 
m which the aneunsmal wall is sutured up into pleats Further 
experience is required before any definite opinion can be given as to 
its practicability or value 

B Complete Extirpation of the aneurismal sac may be looked on 
as the best and most satisfactory method of treatment in the majority 
of cases The sac is thus dealt with as if it were a tumour, although, 
owing to the adhesions always present, complete separation of the 
wall from surrounding parts is often difficult The limb is ex- 
sanguinated by elevation, and in suitable cases the aneurism is 
removed without opening it, and the vessel secured by ligature above 
and below, as also any branches which may arise from it When, 
however, a large saccule obscures the mam trunk, it may be necessary 
to open it and turn out its contents before attempting its extirpation 
Not unfrequently the vein will be encroached on m this dissection, 
and it may have to be removed , bad results aie not likely to follow, 
since probably its lumen has been already diminished by the pressure 
of the sac, and an efficient collateral venous circulation established 
This method has hitherto been chiefly applied to small aneurisms of 
the peripheral vessels, and, indeed, m the majority of such cases no 
other plan need be considered , surgeons are now, however, extending 
its scope to the larger trunks, such as the popliteal, carotid, external 
iliac, and subclavian, from each of which aneurisms have been 
successfully extirpated, whilst as far back as 1883 one of us removed 
in this way a recurrent femoral aneurism, involving the vein, with a 
good result f It is also attempted as an alternative to amputation 
for recurrent, diffused, and suppurating aneurisms The results of this 
operation which have been recently recorded are most encouraging 

* Annals of Sutgety, February, 1903 

f Lancet 1S83, 11 p 1082 
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primary union of the wound is often obtained, and hence the length 
of treatment is curtailed, whilst all chances of recurrence are removed 
Statistics also show that there is less danger of gangrene, and this 
depends, as Pearce Gould has pointed out, on the fact that only one 
set of collateral circulation is called upon, viz , that required to bridge 
the gap made by removing the aneurism, whereas m the Hunterian 
operation a double set is needed, viz , at the site of the ligature, and 
round the consolidated aneurism It is obvious that the nutrition of 
the limb is best secured when what Gould calls the ‘ irreducible 
minimum ’ of operative treatment, viz , the occlusion of the vessel 
only at the site of the aneurism, is undertaken Secondary haemor- 
rhage is also less likely to occur 

C The deposit within the sac of Jihnn, which shall subsequently 
organize and thus lead to the obliteration of both sac and supplying 
vessel, was the ideal aimed at by the earlier surgeons, and has still 
to be relied on in many cases It is obvious that a slow and 
gradual deposit of laminated fibrin is likely to be more satisfactory 
than the sudden distension of the sac with soft red clot 

The various plans adopted with this end m view are as follows 

1 Compression of the mam vessels, usually on the proximal side 
of the aneurism, was much vaunted by the Dublin school of surgeons 
m the last century, and gave not a few good results It may be 
applied either continuously or at intervals If intermittent , the mam 
vessel leading to the aneurism is controlled by means of fingers 
(digital compression), or by mechanical contrivances (such as a 
tourniquet or a conical bag filled with shot), for as long a period as 
the patient can bear, which usually does not exceed thirty minutes, 
especially if there is any nerve in the immediate neighbourhood 
There seems to be no necessity to completely arrest the flow of 
blood through the sac, so long as the blood-pressure is sufficiently 
diminished to permit of coagulation within it Continuous pressure 
can, as a rule, only be maintained under an anaesthetic^ and in such 
cases the circulation through the sac is entirely stopped, so as to 
allow not only of its contraction, but also in some instances of the 
rapid coagulation of its contents Such pressure may be effected by 
the fingers of relays of dressers, taking shifts of ten to fifteen minutes 
at a time , but inasmuch as its effective maintenance is excessively 
tiring and difficult, arrangements should be made whereby some 
weight, such as a conical shot-bag, rests upon the thumb or finger 
employed, thereby relieving muscular strain Tourniquets may be 
similarly utilized, but are less satisfactory, since they require more 
skilful and accurate adaptation, and are liable not only to slip out of 
place, but also to bruise the coats of the vessels 

Although in suitable cases compression certainly has been successful, 
and may be given a trial before ligature, yet it is unwise to persevere 
with it for too long if signs of improvement are not quickly observed, 
lest the collateral circulation be increased to an undesirable extent, 
and the success of the subsequent operation jeopardized Especially 
is this the case m plethoric individuals with high arterial tension On 
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the other hand, in feeble, weakly patients, where gangrene of the 
limb might be anticipated, the opening up of the collateral circulation 
by compression, even if the aneurism is not thereby cured, is by no 
means a disadvantage 

Necessarily, the part of the skm to which pressure is applied must 
be carefully protected from local irritation by shaving and removal 
of hairs, by the use of dry aseptic dusting-powders, and by the surface 
of any pad employed being perfectly smooth, and the skin not wrinkled 
beneath it 

2 Ligature of the main vessels leading to or coming from the 
aneunsmal sac must next be considered The oldest procedure, the 
Operation. of. Antyllus, consisted in laying open the sac, turning out 
the" elects, “securing the vessel above and below, and allowing the 
wound to heal by granulation (Fig 87, A) Performed, as it was 
originally, without anaesthetics or antiseptics, it was naturally attended 
with great mortality, since, even if secondary haemorrhage did not 
occur from the main trunk, it was liable to follow from any of the 
branches which arose from the dilated portion of the vessel 

In Anel’s Method (Fig 87, B) the artery was tied just above the 
sac on the cardiac side, with no branch intervening , this also proved 
dangerous, since secondary haemorrhage frequently resulted, either 
from suppuration within the sac, or from injury to the sac during the 
operation, or from yielding of the arterial wall at the site of ligature 
from septic pen-arteritis 

' ' Hunter’s J jperation (Fig 87, C), which consists of ligature of the 
main vessel on the cardiac side at some distance from the aneurism, 
was first performed by him in 1785 The object to be attained is 
not to cut off absolutely the blood-supply to the sac, but to allow the 
blood to enter it with a greatly diminished impulse, and m small 
amount at first, thus permitting of the contraction of the sac wall 
and of the gradual deposit of fibrinous clot within it The sac thus 
becomes consolidated, and finally transformed into a mass of firm 
fibroid tissue The operation is most likely to succeed m cases 
where the aneurism is well defined and not large enough to exercise 
injurious pressure on surrounding parts, whilst it is desirable, though 
not essential, that no branch of large size should intervene between 
the point of ligature and the sac The operation is conira-indicated 

(1) m cases where serious cardiac disease co-exists, or when an 
internal aneurism is also present, rendering undesirable any sudden 
increase of the blood-pressure, as by occlusion of a mam vessel , 

(2) where pressure over the vessel does not control the circulation 
through the sac , (3) where the peripheral vessels are extensively 
calcified , (4) where gangrene of the limb is threatening or present , 
or (5) where bones or joints have been seriously involved 

Distal Ligature is only practised for aneurisms situated m positions 
where it is impracticable to deal with the artery on the cardiac side of 
the sac, such as the innominate, lower part of the carotid, or first 
part of the subclavian Brasdorls_J 3 p_eration consists m tying the 
main trunk bejmnd the sack so as totally to cut off the circulation 
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through it (Fig 87, D) In Wardrop’s Operat ion a ligature is placed 
on one or more of the distal branches (Fig 87, E) In the former 
the sac gradually contracts, and thus allows of the deposit of fibrin , 
in the latter proceeding, where the circulation is only partially con- 
trolled, the diminution of the size of the aneurism goes on much 
more slowly, and the chances of the deposition of clot m the sac are 
correspondingly lessened 

It is not unusual, after the application of a ligature to a mam artery 
for aneurism, to observe a return of pulsation m the sac after a few 
days In the majority of cases this only continues for a short time, 
and is by no means an unfavourable sign, indicating the re-establish- 
ment of the collateral circulation , but if it commences a week or ten 
days after the operation, it is more likely to persist It is most 
frequently seen m cases where the mam vessel has been tied at some 



Fig 87 — Methods of applying Ligatures for Aneurisms, 

A, Method of Antyllus B, Anel s operation C the Hunterian operation , 

D, Brasdor’s operation , E, Wardrop’s method 

distance from the sac, as in the superficial femoral for popliteal 
aneurism, and where one or more large and important collateral 
branches carry blood into the artery below the ligature or directly 
into the sac The early recurrence of pulsation needs no treatment in 
most instances, since it disappears spontaneously , but when it comes 
on at a later stage, it demands serious attention Rest, elevation of 
the limb, and judicious pressure over the trunk above the site of 
ligature, should first be tried These failing, the following courses 
are open (a) The artery may be again tied, either nearer the sac 
when feasible, or further away from it , ( b ) where the aneurism can 
be reached, it may be cut down on and dissected out, the best course 
to adopt if it be practicable , or ( c ) amputation just above the aneurism 
may be called for as a last resource, when the tumour is rapidly in- 
creasing or threatening to become diffuse, or if gangiene is impending 
3 Electrolysis has been occasional!) employed m dealing v, ith 
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thoracic aneurisms when a saccule has developed m an accessible 
position The clot, however, is soft and liable to break up, and the 
results have not been very satisfactory For details of the methods 
of employing electrolysis, see p 353 

4 The Introduction of Foreign Bodies into the Sac {Moore's Method) 
has not been followed by much success, although a feiv cases of 
abdominal aneurism seem to have derived temporaiy benefit from it 
Steel wire has been usually employed , it is firmly wound round a 
cotton reel to give it a spiral coil, and inserted into the sac through a 
very fine cannula Varying lengths from 10 feet to 26 yards have 
been introduced 

5 The combination of the last two methods (as originally suggested 
and practised by an Italian, Corradi, m 1879) has been attended by 
some very happy results, especially in the hands of Stewart of 
Philadelphia He introduces a variable length of gold or silver wire 
(No 30 gauge), preferably the former, through a small cannula, and 
then performs electrolysis through the wire which is attached to the 
positive electrode, whilst the negative electrode is placed on the back 
The current is gradually increased up to 60 or 80 milhamp£res, and the 
whole proceeding lasts about thirty minutes Finally, the wire is cut 
short and pushed into the sac Several most brilliant results have 
followed this plan of treatment, including the cure of an innominate 
aneurism, the patient living for three and a half years, and of an 
aneurism of the abdominal aorta, dealt with by transperitoneal 
operation We ourselves have treated a subclavian aneurism in this 
way with considerable temporary benefit 

An ingenious contrivance has been designed by Messrs D’Arcy 
Power and Colt for this purpose It consists of a fine wire wisp or 
cage, which can be introduced closed up as a cartridge into a special 
trocar, and pushed by a ramrod into the sac, where it expands of 
itself umbrella-fashion, thereby exposing a large surface of wire on 
which coagulation can occur , it is also arranged for electrolysis 
Satisfactory results have attended its employment 

D Quite distinct m principle from the preceding plans is that 
associated with the name of Sir William Macewen, who looks on 
blood-clot as undesirable material to work with for the cure of an 
aneurism, and directs his attention to thickening the walls of the sac 
to such an extent as to determine its occlusion, or to prevent its 
subsequent dilatation To this end he employs Acupuncture, intro- 
ducing several fine needles into the sac and leaving them to be played 
upon for a time by the blood-stream, so as to scratch and irritate the 
further wall of the sac, and thus cause an inflammatory hyperplasia, 
which shall subsequently organize into dense fibro-cicatricial tissue 
The process must be repeated as often as is considered necessary 
In his own hands excellent results have been obtained , but whilst 
admitting its value for internal aneurisms, we cannot but think that 
for those involving peripheral vessels other methods would be more 
rapid and equally effective 

* British Medical Journal August 14 1897 Philadelphia Medical Journal June 25, 
1S9S 
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E Amputation may be required m the treatment of aneurisms 
under a variety of circumstances (a) When gangrene of the limb 
has occurred or is imminent , ( b ) for diffusion or suppuration of 
an aneurism when everything else has failed , (c) for secondary 
hasmorrhage as a last resource , (d) m some cases of recurrent 
aneurism , ( e ) when joints have been opened or bones eroded to 
such an extent as to impair the utility of the limb , and, finally, (/) 
in a few cases of subclavian aneurism amputation at the shoulder- 
jomt has been practised m order to dimmish the amount of blood 
flowing through the sac 

The Treatment of a Diffuse Aneurism varies somewhat according 
to whether the diffusion is slow or rapid In the leaking aneurism, 
which increases in size somewhat slowly, the main vessel leading to 
the swelling may be tied, if this has not already been undertaken, 
and the influence of this measure, combined with rest, elevation, 
and careful general treatment, observed Should the process not 
be stayed, the case is treated as a diffuse or ruptured aneurism 
by laying open the sac, after exsanguinating the limb by elevation 
and the use of an elastic band, and securing, if possible, the main 
vessel above and below, as also any branches which may open into 
the sac, if they can be found If there is any evidence of incipient 
gangrene, or if secondary haemorrhage supervenes, amputation must 
be undertaken In such cases everything will depend on the 
efficient maintenance of asepsis 

The Treatment of an Inflamed Aneurism is always a matter of 
anxiety from the risk of recurrent and fatal haemorrhage If the 
mt cry above the aneurism has not been previously ligatured, it would 
certainly' be correct practice to tie it, and watch the effect produced 
by that measure, together with rest, elevation, and the local applica- 
tion of an icebag If the inflammatory symptoms still continue, the 
aneurism should be laid freely open after applying an elastic tour- 
niquet, the coagula turned out, and the mam trunk secured above 
and below If bleeding still continues from smaller branches 
opening into the sac, the cavity is carefully plugged with strips of 
aseptic gauze, but a strict watch must be kept over the case, for 
fear of a return of the bleeding Should this happen, or should 
gangrene threaten, amputation alone remains If the main vessel of 
supply has been previously tied, the sac should still be laid open and 
cleared of coagula, all bleeding-points secured if possible, and the 
cavity stuffed , amputation is, however, likely to be required 

Special Aneurisms 

Aneurism of the Thoracic Aorta, though of medical rather than of 
surgical interest, demands a short notice here Any part of the 
thoracic aorta may be affected, and the symptoms arising therefrom 
are very variable The fusiform type is most commonly met with 
in the early stages, a limited sacculation often supervening as the 
disease advances (i) In the ascending part of the arch the swelling 
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rarely reaches a great size, especially if it is mtrapencardial, the sac 
usually rupturing before marked pressure signs are evident 

(2) When arising from the transverse part of the aich , the symptoms 
vary with the direction taken by the enlargement If it projects 
upwards, a pulsating tumour may appear at the episternal notch, 
and cerebral effects may then ensue from interference with the 
circulation through the carotids, or from pressure on the venous 
trunks If it extends antenorly, it may form a large tumour with 
comparatively slight pressure effects, except the pam arising from 
its erosion of the thoracic wall , it then appears as a pulsating 
swelling to the right of the sternum If the enlargement takes 
place either posteuoily or downwards within the concavity of the 
arch, symptoms in the shape of dyspnoea and dysphagia are early 
produced from the close contiguity of the trachea, oesophagus, and 
pulmonary vessels Dyspnoea may also be due to pressure upon 
the left recurrent laryngeal nerve, causing paresis of the cnco- 
arytenoideus posticus muscle and difficulty in opening the glottis , 
the voice, moreover, becomes harsh and the cough hard, with what 
has been described as a ‘ metallic ring ’ about it, which is extremely 
characteristic Laryngeal or tracheal stridor may be noticed m 
these cases, and a dragging of the trachea synchronous with the 
heart’s action (the so-called ‘ tracheal tug ’) 

(3) Aneurisms of the descending arch and thoiacic aorta often attain 
considerable dimensions, and may project posteriorly to the left of 
the vertebral column, causing a pulsating swelling The only 
prominent symptoms are pam, due to erosion of ribs or vertebra, 
and interference with deglutition, which may be so great as to 
suggest the presence of an oesophageal constriction , in fact, before 
a bougie is passed in any case of dysphagia it is always advisable 
to make certain, if possible, that an aneurism is not present 
Auscultation m the left vertebral groove may reveal the existence 
of a systolic bruit where such a condition exists 

Treatment — Little can be done beyond ordinary medical measures, 
such as rest, diet, and the administration of iodide of potassiunr 
When the tumour could be felt m front, the introduction of coils 
of iron wire or horsehair has been attempted, and in one or two 
cases with partial or temporary success , whilst Stewart’s method 
of electrolysis and Macewen’s plan of acupuncture have been used 
with some benefit for supposed cases of sacculated aneurism 
Dyspnoea may be at times severe, but tracheotomy should never be 
undertaken, death seldom resulting from this cause 

Surgical treatment, such as hgatme of the right caiotid and nght 
subclavian, or of the left carotid alone, has been adopted in cases of 
aneurism of the ascending aorta or of the arch A certain amount 
of improvement has followed some of the operations, but of eleven 
cases reported by Kuster, five died within the first ten days The 
principles underlying such proceedings are certainly at variance 
with those guiding our usual treatment of an aneurism, and it is 
quite possible that the improvement was as much due to the 
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enforced rest m bed as to the operation Of course, if the lower 
end of the carotid is involved in the aneurismal swelling, distal 
ligature may do some good, as in a case of our own, where the 
left carotid and subclavian were tied, with a short interval between 
the operations The patient’s condition improved greatly for a 
time, and she was able to return to work, but the aneurism finally 
burst into the left pleura about three years after the first operation 
Innominate Aneurism is usually of the tubular variety, and 
frequently associated with a similar enlargement of the aorta It 
presents a pulsating tumour be- 
hind the right sterno-clavicular 
articulation — i e , between the 
heads of origin of the sterno- 
mastoid — projecting either into 
the episternal notch or out- 
wards into the subclavian 
triangle, and perhaps pushing 
the clavicle forwards The 
effects produced by its pressure 
are very variable The pulse 
m both the right temporal and 
radial arteries is diminished, 
oedema of a brawny character 
of the right side of the head 
and neck, and of the right arm, 
is caused by pressure on the 
right innominate vein, whilst 
less commonly similar changes 
on the left side may follow 
compression of the left vein or 
of the superior vena cava , pain shooting into the neck and arm is 
often produced by implication of the cervical and brachial nerves, 
whilst hypersemia of the right side of the face and dilatation of the 
right pupil may result from irritation of the sympathetic trunk 
Dyspnoea is induced by direct pressure on the trachea, which may 
be displaced or flattened, or by irritation of the right recurrent 
laryngeal nerve, causing partial or complete paralysis of the right 
vocal cord Dysphagia occurs from pressure on the oesophagus 
The course of the case is slowly progressive, and death most 
commonly results from asphyxia or from rupture of the sac 

Treatment — Rest and the administration of large doses of iodide 
of potassium may cause improvement, but distal ligature is the most 
hopeful proceeding It is obviously impossible to cut off all the blood 
passing through the sac to the three main divisions — t iz , the carotid, 
subclavian, and vertebral — with safety to the patient (Fig 88) Liga- 
ture of any one of these by itself offers but little prospect of improve- 
ment , thus, the only case benefited by ligature of the subclavian was 



Fig 88 — Application of Ligatures 
for Innominate Aneurism (After 
Erichsen ) 

I A Innominate aneurism S, sub 
clavian artery , C, carotid , V verte- 
bral artery 


Butish Medical Journal, December 3, 1S9S 
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one treated by Wardrop, in which the carotid also had been 
independently and by accident blocked , whilst the only cure 
recorded after tying the carotid was probably due to subsequent 
suppuration within the sac (Evans) Ligature of both carotid 
and subclavian, with an interval of more than a week between 
the two operations, has practically the same effect as a single 
ligature, for by that time the collateral circulation will have been 
established The results following such practice are better than 
those gained by ligating a single vessel, but not so good as 
those from tying both vessels at the same time Simultaneous 
ligature is doubtless the best plan of treatment to adopt , it places 
the sac m the best possible condition for the deposit of fibrin, whilst 
the additional step of tying the third part of the subclavian does 
not materially add to the risk of the operation, which is mainly due 
to the effect on the cerebral circulation Should operative measures 
seem undesirable, recourse must be had to Stewart’s or Macewen’s 
methods 

Aneurism of the Common Carotid is usually situated at the upper 
part of the trunk near the bifurcation, and more often on the right 
than on the left side The root of the right carotid as it springs 
from the innominate is also not unfrequently dilated, but the mtra- 
thoracic portion of the left carotid is rarely affected, except in con- 
junction with aneurism of the aorta No other external vessel is so 
frequently the seat of aneurism m women 

The ordinary intrinsic signs of an aneurism are present, and the 
pressure symptoms are mainly referable to interference with the 
cerebral circulation, to irritation of the cervical sympathetic trunk, 
or to pressure upon the larynx, pharynx, or trachea The progress 
of these cases is usually slow 

Diagnosis — (i) From similar disease ai the root of the neck the distinc- 
tion is often made with difficulty, since either an aortic, innominate, 
or subclavian aneurism may push upwards so as to simulate it some- 
what closely Percussion and auscultation of the upper part of the 
chest, together with a careful investigation into the history of the 
case, and a digital examination of the limits of the pulsating mass, 
may suffice to determine the point Holmes suggests trying the 
effect of carefully applied distal pressure for a few hours , in a 
carotid aneurism the tension becomes distinctly less as the collateral 
circulation commences to enlarge, whilst in an aortic aneurism no 
difference is observed The pressure effects must also be carefully 
considered ‘ Pressure on the left recurrent laryngeal nerve would 
distinguish an aortic aneurism from one on the right vessels , 
pressure on the right nerve in like manner excludes an aortic 
aneurism Pressure on the left innominate vein indicates aortic 
aneurism rather than innominate, compression of the internal 
jugular or subclavian vein only points to carotid or subclavian 
aneurism A “ tracheal tug ” indicates an aneurism of the aorta ’ 
(P Gould) The differences m th e penpheral pulses may also give 
useful information The two radial pulses should be first examined , 
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if they are equally affected, an aneurism of the aorta on the cardiac 
side of the innominate is indicated , if they are equal and normal, an 
aneurism on the distal side of the origin of the left subclavian If the 
left radial pulse is alone aneurismal, the root of the left subclavian 
is diseased, whilst if the left temporal is also affected, it suggests an 
aneurism of the transverse part of the arch beyond the innominate 
When both radial and temporal vessels on the right side show signs of 
interference with the pulse, innominate aneurism is probably present, 
whilst an affection of only one of these branches indicates that the 
corresponding carotid or subclavian is dilated One source of 
fallacy must not be forgotten, viz , that any one of these trunks may 
be occluded or compressed by a neighbouring aneurism without 
being dilated, and hence the quality of the pulse must be taken into 
consideration rather than its actual volume, and to this end the 
sphygmograph is a useful adjunct m diagnosis (2) From abscess, 
tumours, or enlarged glands with a transmitted impulse, a carotid 
aneurism is recognised by an application of the general principles 
detailed above (p 307) (3) Pulsating or cystic goitie may be dis- 

tinguished from a carotid aneurism by noting that the goitre is not, 
as a rule, limited to one side of the neck, the isthmus being also 
involved, that the most fixed part of the tumour is m the median 
line, and not under the sterno-mastoid muscle , and that the 
swelling moves up and down during deglutition, an aneurism 
remaining fixed (4) An aneurism close to the bifurcation may be 
simulated by an abnormal arrangement of the terminal branches, the 
external carotid crossing the internal from behind forwards, and 
being pushed outwards sufficiently to cause a pulsating swelling 
beneath the skm This condition is usually symmetrical, and can 
be recognised by careful palpation 

Treatment — Ligature of the carotid above or below the omohyoid 
is the treatment usually adopted, and generally with great success 
If the aneurism is near the root of the neck, proximal ligature 
becomes impracticable, and the distal operation (Brasdor’s) must be 
undertaken 

Aneurism of the External Carotid is seldom met with, except as 
an extension of one involving the bifurcation The usual pheno- 
mena are presented near the angle of the jaw, and well above the 
thyroid cartilage Pressure results are early experienced, c g , 
paralysis of one side of the tongue through implication of the hypo- 
glossal nerve, aphonia, or dysphagia In suitable cases, the sac 
may be dissected out after securing the branches arising from it, as 
recommended by the late Mr Walsham Failing this, the common 
trunk must be tied 

Aneurism of the Internal Carotid (extracranial portion) presents 
symptoms which closely resemble those caused by an aneurism of 
the bifurcation or of the external carotid, except that the swelling 
projects more into the pharynx, from which it is separated merely 
by the pharyngeal wall It appears as a tense pulsating tumour, 


* Trans Med Chir Soc , February 28, 1899 
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placed immediately under the mucous membrane, and looking 
dangerously like an abscess of the tonsil The Treatment consists 
m tying the common carotid 

Intracranial Aneurism — Any of the arteries within the skull may 
become the site of an aneurism, but this condition occurs more 
commonly upon the internal carotid and its branches than upon 
those arising from the vertebrals, although the basilar artery is 
more often affected than any other single vessel The aneurisms 
are generally fusiform in character, and their origin is often 
extremely obscure, a blow or fall being sometimes adduced to 
explain them , in children they are stated to result from the lodg- 
ment of septic emboli They sometimes grow to a considerable size 
before causing obvious symptoms , the patient may, in fact, have 
continued without any manifestation of the disease, until suddenly 
seized with a rapidly fatal apoplexy from rupture of the sac If 
there are any symptoms, they are due rather to compression of the 
brain than to erosion of the more resistant bony structures Pam 
which is more or less fixed and continuous may be complained of, or 
there may be a feeling of pulsation, or of opening and shutting the 
top of the skull Sight, hearing, and other functions of the brain, 
may also be interfered with, but physical changes m the eyes, such 
as optic neuritis or atrophy, are not induced, unless there is direct 
pressure on some part of the optic tract Occasionally a loud 
whizzing bruit may be heard on auscultating the skull The only 
Treatment possible, if a diagnosis can be established, is ligature of 
the common carotid artery, and even this will be of little use if the 
basilar is affected 

An Intra-orbital Aneurism is recognised by the existence of a 
pulsating swelling of the orbit, causing protrusion of the eyeball 
(exophthalmos) and congestion of the conjunctival and deeper vessels 
A feeling of pain or tension in the orbit may exist, and gradually 
vision is impaired, whilst the cornea may become opaque from 
exposure, due to the inability of the lids to cover it , finally, the 
whole globe may be disorganized The symptoms sometimes com- 
mence with a definite snap or ciack, as though something had given 
way m the orbit , or they may follow a penetrating injury or a blow 
Occasionally the condition is congenital, or arises soon after birth 

Several pathological lesions are included under the title 1 ultra- 
orbital aneurism ’ («) If congenital, it is probably a case of aneurism 
by anastomosis this, however, is not common, being present only m 
two out of seventy-three cases collected by Rivmgton , ( b ) if trau- 
matic in origin, whether due to a penetrating injury or not, the case 
is probably an aneunsmal varix between the internal carotid and 
cavernous sinus, or a genuine traumatic aneurism of the ophthalmic 
artery , (c) if idiopathic, it is possibly due to thrombosis of the 
cavernous sinus, or to spontaneous aneurism of the internal carotid 
or ophthalmic arteries 

Diagnosis — Sarcomata are occasionally met with exhibiting many 
of the characters of intra-orbital aneurism Careful palpation will, 
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however, generally demonstrate the existence of a more definite 
tumour, and a less-marked expansile pulsation in the sarcoma, whilst 
the bruit is less distinct The distortion of the eyeball and ocular 
axis is often considerable m malignant tumours, but vision is not so 
early affected 

Treatment — Electrolysis and ligature of the common carotid are 
the only means which hold out any prospect of success, and of these 
the former should always be first tried In the congenital cases its 
application has been very successful, but in those due to trauma it is 
very likely to fail 

Subclavian Aneurism is most frequently seen in men, and par- 
ticularly those who use their arms much m lifting, -such as soldiers 
and sailors , the right vessel is more often affected than the left 
Any part of the artery may be involved, but the greatest dilatation 
naturally occurs m the third portion A pulsating tumour develops 
m the subclavian triangle, which may reach above the clavicle, but 
chiefly extends backwards, outwards, and downwards, causing 
pressure effects upon the veins and nerves of the arm, and also 
hiccough by irritation of the phrenic Occasionally it encroaches on 
the dome of the pleura and apex of the lung, and has been known to 
burst into the pleural cavity It does not increase m size very 
rapidly, being surrounded by dense unyielding structures, and never 
compresses the trachea or oesophagus 

No difficulty presents itself in Diagnosis as a rule, although in the 
eaily stages it may be somewhat simulated by a normal artery 
pushed forwards by an exostosis of the first rib, or by a supernumerary 
cervical rib A pulsating sarcoma growing from any of the neigh- 
bouring structures may also lesemble it somewhat closely, but the 
pulsation is then rarely so limited in extent as in an aneurism, and a 
definite tumour can usually be felt 

The Treatment of subclavian aneurism is surrounded with difficul- 
ties, and the results hitherto obtained have been most unsatisfactory 
Extnpation has been undertaken m one case with success after 
turning up the middle third of the clavicle, but the aneurism is 
seldom sufficiently limited to allow of this proceeding Should any 
undilated portion of the artery be available outside the thorax, digital 
compicssion on the caidiac side may be attempted Direct pressure, 
manipulation, galvano puncture, and needling the sac according to 
Macewen’s method, have been adopted with occasional success, but 
cannot be relied on Stewart’s method proved of benefit in one of 
oui cases, the aneurism becoming firmer, and the patient free from 
pain and able to return home Unfortunately, he died three months 
later from haemorrhage, but no post-mortem examination was obtain- 
able About 10 feet of gold wire were introduced Ligatmc of the 
innominate tutnk suggests itself as the operation to be adopted for 
cure by the Hunterian method, and lecent records -would certainly 
encourage one to repeat it m any suitable case, since most of the 
fatal results occurred prior to the introduction of antiseptic surgery, 
* Mojmhan, Annals of Sm guy, Julj, 1S9S 
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death resulting from sepsis or secondary hasmorrhage It would 
appear that the simultaneous ligature of the carotid or vertebral 
trunks with the innominate is essential to success, m order to prevent 
the rapid backflow on the distal side of the ligature which otherwise 
occurs , in addition, the coats of the vessel must be approximated by 
a broad animal ligature, eg, of gold-beater's skm, and not divided 
Ligatuie of the fust fat t of the subclavian has also been attempted for 
the cure of aneurisms involving the lower part of the vessel, but 
until recently it was so uniformly fatal that it was considered quite 
an unjustifiable proceeding, the first nineteen cases all dying 
Clutton, howevei, has reported a successful case, the ligature being 
applied (without dividing the coats) on the proximal side of the 
thyroid axis and internal mammary vessels, which were also secured 
The first part of the axillary and the superior intercostal had also to 
be tied before pulsation m the aneurism ceased Halstedf has since 
repoited a second successful case of this operation Ligature • of the 
second fait of the subclavian has been advantageously employed in 
suitable cases where the aneurism was situated below it Distal 
ligature of the third fait has also been attempted, but without much 
success 

As a last resource, where the above measures are impracticable or 
have failed, the plan suggested by the late Sir William Fergusson 
may be followed, viz , amputation at the should et -joint and distal ligature 
as near the sac as possible Distal ligature alone is usually unsuc- 
cessful, owing to the fact that the great bulk of the blood needed for 
the nutrition of the arm still passes through the sac, and there is no 
means of checking this except by the removal of the limb A few 
successful results of such heroic treatment have been reported 

Axillary Aneurism is usually the result of falls on the outstretched 
arm, or injuries to the shoulder, such as fractures or dislocations, or 
of attempts to reduce them The Symptoms are merely those due to 
the presence of a pulsating tumour and its pressure, which may cause 
pain, local and neuralgic, or oedema of the arm When the upper 
part of the vessel is affected, a pulsating swelling is felt immediately 
beloiv the clavicle, whilst if placed lower down it projects more into 
the axilla, and may totally fill up the hollow Occasionally the 
clavicle is displaced upwards, or the aneurism may extend beneath it 
into the neck, conditions of serious import as regards treatment 
Treatment — Compression (digital) or ligature of the third part of 
the subclavian artery is required, but if the aneunsmal sac extends 
under the clavicle, it may be necessary to secure the second part of 
the artery, due care being taken of the phrenic nerve 

Aneurisms of the brachial artery, or of any of the vessels of the 
forearm, require no special notice They are almost invariably 
traumatic m origin, and should be treated by extirpation 

Abdominal Aneurism — The abdominal aorta may become the seat 
of aneurism, either at the upper part near the cceliac axis, or at the 
bifurcation , m the former case, some of the branches arising at that 
* lians Med Clin Soc , vol lw\ , p 391 ■}• Annals of Stngeiy, May 1900 
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spot are also usually involved, and the disease is of the sacculated 
type Occasionally aneurisms form independently on the splenic or 
mesenteric vessels A pulsating tumour is observed, usually near 
the middle line, and either close to the umbilicus or m the epigastric 
notch , the pulsation is expansile m type, and remains the same in 
character whatever the position of the patient Pressure signs are 
mainly confined to pam, localized m the back from erosion of the 
vertebras, or neuralgic from pressure on the solar plexus or lumbar 
nerves, whilst cedema of the lower extremities may arise from com- 
pression of the vena cava There may be some concurrent derange- 
ment of the intestinal functions 

Diagnosis — Many conditions give rise to epigastric pulsation, but 
the majority of them can be readily distinguished from abdominal 
aneurism by careful examination, if necessary, under an anaesthetic 
Cardiac pulsations may be felt in the epigastrium when the heart is 
dilated, but should be easily recognised , as also an impulse trans- 
mitted from the aorta through a collection of faeces or a cancerous 
growth The examination of such a case should be conducted not 
only m the dorsal decubitus, but also in the genu-pectoral position, so 
as to remove the weight of the viscera from the aorta, when the 
pulsation will cease or become much diminished A large accumu- 
lation of abdominal fat will seriously interfere with any satisfactoiy 
investigation 

Treatment — Ligature of the aorta even on the distal side has 
never yet been attempted for this condition, and hence, failing medical 
treatment by rest and diet, compression was formerly relied on, being 
applied either on the distal or proximal sides of the sac The 
method is, however, clumsy and liable to bruise the abdominal 
viscera More recently treatment by needling the sac has been 
employed, and certainly in Macewen’s hands at least one case has 
been brilliantly successful There is also one instance on record 
where the introduction of wire into the sac, combined with electro- 
lysis, cured an aneurism as large as an orange , the abdomen was 
opened, and electrolysis was maintained for thirty-seven minutes 

Iliac or Inguinal Aneurism arises from either the common or ex- 
ternal iliac, or from the common femoral , it is frequently sacculated 
in type, and certain sooner or later to become diffuse Its shape is 
determined by the unequal pressure exercised by fascial or other 
structures, sometimes leading to lobulation The symptoms are very 
typical, and pressure effects are mainly experienced m the veins and 
nerves of the leg The Diagnosis cannot be well mistaken m the 
early stages, but later on, and specially when situated high m the 
iliac fossa, it may be difficult to distinguish from a pulsating 
sarcoma 

Treatment — Proximal compression of the aorta or common iliac, 
\\ here the situation of the swelling and the thickness of the abdominal 
panetes peimit, has had a certain amount of success It is carried 
out by means of a tourniquet, shot-bag, or the fingers, and may be 
advantageously combined vith distal pressure Ligatinc of the 
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external iliac has been frequently performed for inguinal aneurism, 
and with such success as to warrant its being employed in all suitable 
cases Ligatme of the common iliac is sometimes needed for aneurisms 
in the iliac fossa The results of the retroperitoneal operation were 
by no means satisfactory, but the introduction of the transpentoneal 
method and the recognition of the importance of not dividing the 
inner and middle coats in such a large vessel, combined with the 
use of aseptic animal ligatures, are certain to lead to better results 
In ten instances ligatme of the abdominal aoita has been undertaken 
for iliac or inguinal aneurism, and in all a fatal issue followed, 
seven of the patients dying within forty-eight hours , one survived 
as long as the tenth day, and two lived for forty-eight and thirty- 
nine days respectively Of course, wherever practicable, extirpation 
should be resorted to, and at least one successful case has been 
published 

Aneurisms of the Gluteal and Sciatic Arteries are usually 
traumatic m origin, and present as pulsating swellings of variable 
size in the buttock, the gluteal situated at the upper part of the 
sciatic notch, whilst the sciatic lies more deeply, and may be 
partly intrapelvic Pulsation is well marked, and murmurs are 
heard on auscultation Pam in the limb from pressure on the 
sciatic nerve is a prominent symptom, especially m the sciatic 
variety The Diagnosis is by no means simple, especially from a 
pulsating sarcoma, and many mistakes have occurred even in the 
practice of eminent surgeons Treatment — The best results hitherto 
have followed laying open the sac, turning out the clot, and tying 
the affected trunk — a proceeding requiring operative dexterity and 
skill of the highest order Ligature of the internal iliac has also 
been performed, and with a creditable degree of success, even where 
the old extrapentoneal method was employed The use of the 
transpentoneal route greatly simplifies the operation, and the more 
recent records of this proceeding are most satisfactory At the 
present time it should certainly be undertaken m preference to the 
plan of laying open the sac 

Femoral Aneurism is the title given to one forming m the course 
of the superficial femoral artery It is not uncommonly tubular, 
and occurs almost invariably in males, and as often on one side of 
the body as the other The Diagnosis needs no discussion, as the 
disease runs a typical course, and the Treatment consists either m 
extirpation, compression at the grom, or ligature of the common or 
superficial femoral trunk 

Aneurism of the Profunda Femons Artery is a very rare con 
dition, presenting the ordinary features of a pulsating tumour 
situated amongst the muscles on the inner side of the thigh, but 
causing no diminution of the pulse m the popliteal or tibial 
vessels The superficial femoral may be felt coursing over it, 
but quite distinct Compression by a shot-bag m the grom, or by a 
tourniquet, may be sufficient to effect a cure, whilst ligature of the 
common femoral 01 external iliac may be resorted to, if necessary 
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' ’’Popli teal ..A neurism (Fig 8 g) occurs almost invariably m men, 
consHtutmg a pulsating tumour m the ham, rendering the knee 
painful and stiff, and so much do the symptoms 
resemble those of chronic rheumatism that m 
every such case the popliteal space should be 
examined The limb is usually semiflexed, and 
the aneurism, which is of a sacculated type, 
often increases rapidly in size If the mam 
swelling is situated to the front of the vessel, 
there is some likelihood of the knee-joint be- 
coming implicated, and neighbouring bones 
carious , when it extends posteriorly, diffusion is 
not uncommonly followed by gangrene, on 
account of the pressure exercised, not only upon 
the vein, but also upon the articular branches of 
the popliteal artery, which are most important 
factors m maintaining the collateral circulation 
The Diagnosis has to be made from chronic 
enlargement and abscess of the popliteal glands, 
but in these there is less disturbance of the 
circulation in the foot , from bursal tumours, by 
their want of mobility and pulsation , or from 
solid tumours, e g , pulsating sarcoma of the fig 89 -—Popliteal 
femur or tibia, from which it can be recognised Aneurism 

by attention to the general principles already 
enunciated In a few instances spontaneous cure has resulted from 
the pressure of the sac upon the artery above 

Treatment — Compression is eminently successful m many of 
theserases, whether applied m the groin or by Reid’s method 
Ligature of the femoral artery at the apex of Scarpa’s triangle is, 
however, the plan most commonly adopted, and with the greatest 
success In cases where either of these methods has failed, or 
where the aneurism has become diffuse or recurred, extirpation of 
the sac is the best course to adopt 

Ligature of Vessels 

Ligation in continuity is an operation performed to arrest the flow 
of blood to the periphery, m order either to check haemorrhage, or to 
promote the cure of an aneurism, or to dimmish the rate of growth 
of some tumour, or to influence beneficially some peripheral organ 
by reducing its blood-supply, or as a preliminary to removing some 
vascular structure, such as the tongue 

The Instruments needed are as follows scalpels, dissecting 
forceps, director or blunt dissector, forcipressure or artery forceps, 
blunt hooks, retractors for deep wounds, aneurism needle, ligature, 
needles, and sutures 

The Material to be employed for the ligature has been discussed 
elsewhere (p 2S0) Sulphuro-chromicized catgut is that most 
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commonly employed for all but the largest trunks, and for its ap 
plication to an artery m its continuity the following plan may be 
adopted A fine loop of catgut having been passed under the vessel 
by means of an aneurism needle, a prepared ligature, consisting of 
three strands of catgut about io inches long, knotted together at 
each end, is threaded through the loop, which is then withdrawn, 
carrying the ligature under the vessel The advantages of this 
method are, that the aneurism needle, being threaded with such fine 
gut, passes easily and without friction, whilst the use of the loop to 
draw the ligature back obviates the difficulty, where the artery is 
deeply placed, of threading the needle if passed unarmed, as is 
sometimes advised The substitution of three strands for a single 
ligature distributes the pressure over a larger area, and is con 
sidered more certainly to effect occlusion 

As to the Operation itself, the strictest asepsis must be maintained 
The artery is examined as far as is possible, so that a healthy 
portion may be selected for applying the ligature The various 
structures met with on the way to the artery are recognised, and 
drawn, if need be, to one or the other side, so as to lay bare the 
sheath of the vessel It is most important that these anatomical 
landmarks or rallymg-potnts should each be seen or felt in order, so 
that the operator may not be led astray or miss the vessel 
Naturally it is easier to find the artery in the living subject than m 
the dead, the pulsation being of the greatest assistance The sheath, 
having been exposed, must now be opened over the situation of the 
artery by a few delicate strokes of the knife , a portion of the sheath 
should be picked up between the blades of the forceps, incised along 
the longitudinal axis, and stripped off the artery, taking care to keep 
the back of the knife towards the vessel This incision should be 
about | inch in length, and should open not only the general, but 
also the special, sheath of the artery, if such exist The sheath is 
then steadied with forceps, whilst the aneurism needle is inserted un- 
armed, and gently manipulated up and down, so as to free the 
vessel all round, a matter of no great difficulty if the sheath has 
been sufficiently opened and the actual arterial wall fairly exposed 
The ligature may then be passed through the eye of the needle, and 
carried round the vessel It is tied in a direction exactly at right 
angles to the longitudinal axis, and in doing so the artery must not 
be dragged out of its sheath, but the ligature should be tightened by 
the tips of the forefingers meeting upon it A reef knot is all that 
is necessary for security in the smaller vessels, but m the largest 
trunks it may be advisable to employ what has been termed the stay 
knot Two strands of ligature material are passed round the vessel 
side by side and half knotted , the two ends on each side are then 
taken 'up together and tied across m one knot The opening in the 
sheath may be closed over the ligature by a fine buried stitch, and 
the various structures displaced m reaching the vessel are similarly 
secured in good position 

The rule usually followed is to pass the needle front important 
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stiuchnes, such a s the cent, but leally this is a mattei of little liupoi 
tancewhen the abo\c directions have been carefully earned out, and 
especially in supeibcial \essels Should Ilic van be accidentally 
puncinud , the needle must be at once withdiawn, and the puncture 
in the \ ein secured by ligature, whilst the aiteiy is tied a little higher 
or lower In dealing, however, with the smaller vessels, wheie the 
\ena2 comites aie in close contact with the artery, no harm will 
attend their inclusion 111 the ligature 

After-Treatment — 7 he ordinary antiseptic precautions are taken 
in legaid to the wound, which should be healed and all stitches 
removed in eight days , but the patient must be kept at rest for 
some time longer to allow the tissues to consolidate, especially in 
dealing with the larger vessels and in elderly people When the 
main artery to one of the extremities has been tied, the limb should 
be wrapped in cotton-wool and slightly raised If there is any likeli- 
hood of gangrene, as in the lovvei limbs of elderly people, the 
extremity should be thoroughly purified and w lapped in aseptic 
wool immediately after the operation, m order to avoid septic com- 
plications 

lliere are two great dangers liable to follow the ligation of an 
artery in its continuity 

1 Secondary Haemorrhage (vide p 286) 

2 Gangrene, which may arise from a variety of causes (a) From 
simple loss of vitality, owing to a defective collateral circulation, 
as when the peripheral v essels are calcareous and rigid 1 he 
tissues which receive the smallest amount of blood die first, c g , the 
fingers or toes, or the subcortical white substance of the brain 
Severe loss of blood after the operation, as from secondary hcemoi- 
rhage, may also determine tissue necrosis Under such circum- 
stances it almost always takes on the dry form ( b ) Interference 
with the venous return, as by injury to the vein during operation, or 
the pressure of a tight bandage, or thrombosis induced subsequently 
by septic periphlebitis, is very likely to cause gangrene, and then it 
is of the moist type ( c ) Injudicious after-treatment, such as too 
great elevation of the limb, the application of cold lotions, an ice- 
bag, or fomentations during the period of diminished vitality im- 
mediately following the operation, or even an attack of erysipelas, 
may also bring about the death of some of the tissues 

As soon as there is any suspicion of its onset, the whole limb 
must be thoroughly purified, and subsequently maintained aseptic 
The Treatment of aseptic gangrene following ligature is Expectant in 
character, the parts being allowed to separate naturally But if 
there is much pain, or any tendency to spread, or if septic mischief 
is present, giving rise to fever and general disturbance, it is wiser to 
remove the limb well above the line of demarcation 

The Innominate Artery lias now been tied with success on at least six occa- 
sions out of a total of about thnty operations An incision is made along the 
lower third of the anteuor border of the stci no-mastoid, and is prolonged down- 
vvaids to sweep ovci the uppei edge of the episternal notch 1 he platysma and the 
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supeificial and deep fasu c are divided, and the antenor jugulai vein secured if 
necessary between two ligatuies, the sterno-mastoid is drawn outwards, and 
its inner tendinous fibres are divided, whilst the steino-hyoid and -thyroid 
muscles aie severed close to the sternum and drawn inwaids The caiotid 
sheath is now laid bare and opened at its lowei pait, so as to expose the carotid 
arteiy and enable it to be tied, and bv following this downwards the innominate 
trunk is leached In some cases it may expedite matters to remove portions of 
the sternum and inner end of the clavicle The right internal jugular and 
innominate veins he to the outer side of the arteiy, but if much engorged may 
pioject over it, and must then be drawn aside by letractors, whilst the infeiior 
th}roid plexus may course directly downwards to leach the left innominate 
xem, which ciosses the vessel To the outer or right side and behind the 
veins aie placed the vagus nerve and pleural sac, and these must be catefully 
separated from the aitery, whilst the needle is passed fiom without inwaids, and 
from below upwards A double-curved aneuiism needle will probably be 
lequned to effect this A broad animal ligature should be used for this vessel, 
and the inner and middle coats must not be divided 

Collataal Liicidation —Intiacianial Vertebrals and caiotids in the circle of 
Willis 

Face and Nock Branches of the two external carotids across middle line 

hunk Fust aortic intercostal with superior intei costal of subclavian , upper 
aortic intei costals with thoiacic branches of axillaiyand intei costals of internal 
mammary , deep epigastric and phrenic with terminal divisions of internal 
mammai y 

The Carotid Artery may be tied eithei above 01 below the lex'el at which it is 
crossed by the antenor belly of the omo hyoid The line of the vessel is indi- 
cated by that drawn from the sterno-clavicular articulation to a point midway 
between the angle of the jaw and the tip of the mastoid process, the bifui cation 
being on a level with the upper border of the thyioid cartilage 

Ligatiue above the Omo-hyoid — This operation is usually chosen, if practicable, 
since the vessel is here more superficial, the ligature being applied on a level 
with the cncoid caitilage The patient lies upon the back, with the chin laised 
and the head turned a little towaids the opposite side A 3-inch incision is made 
in the line of the vessel, the centie on a level with the cricoid (Fig 90, D) The 
skin, platysma, and fasciae are divided, and the anterioi edge of the steino 
mastoid defined as the first rallymg-point The deeji fascia is incised along its 
inner botder, so that it may be drawn aside by a retractor , the sterno-mastoid 
branch of the superioi thyroid aitery may be dnided at this stage, and a vein 
passing between the facial and anterior jugular may also need to be hgatuied 
On the innei side of the wound the omo-hyoid muscle must now be looked for, 
trending foi wards and upwards from under cover of the sterno-mastoid In 
the angle formed by these two structuies the pulsation of the vessel should be 
felt and the sheath readily recognised, with the descendens cervicis neive upon 
it It is opened on the inner side, and the artery well cleared The needle is 
passed from without inwards, and if the sheath has been efficiently opened, the 
vagus nerve will run no risk of being included 

Ligatuic below the Omo-hyoid — The incision is made in a sinnlai direction to 
the above, but lower in the neck reaching from the cricoid cartilage neaily to the 
steino clavicular joint The sterno-mastoid is drawn outwards, and peihaps the 
anterior fibres may need to be divided , the sterno-hyoid and -thyioid muscles 
ate reti acted inwards or divided, and the omo-hyoid can usually be drawn 
upwards The sheath is thus exposed, and opened on the innei side, the needle 
being passed as in the previous operation It must be remembeied that both 
internal jugular veins are directed towards the right side in the lower part of 
their course, and hence the left vein is likely to lie somewhat in front of the 
artery The inferior thyroid veins miy also be seen, and need to be diawn 
aside or ligatured 

The effects of ligature of the carotid upon the brain aie of great interest and 
importance Statistics go to piove that in about 25 per cent of the patients 
operated on cerebral symptoms manifest themselves, either immediately in the 
form of syncope from cerebral anaemia, or in the course of a few da\ s from 
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c^icbrat '•opening «. ui'-mg p inl\ sis on the opposite side of the hoc!}, md luii 
death A tint issue is likch to tcsult 111 about Inlf tlic eases thus aftectcd 
Occasionally a «omcwhit acute tot in of congestion of the turn's follows ligature 
01 the carotid within a few hours, possibly due to intci fci cnee with the 
e 11 dilation 111 the medulla, or to nutation 01 injtiia to the xagus or sympathetic 
it m n run on to snhauite mil mini it ion, and is best icmechcd by free stimulation 
or xcncscdion 

Collahnil emulation — Intiaiiantal Circle of W llhs 

Extiat lamal Cominunic tlions auoss tile middle line of binnehes of the 
external caiotids and xertebials , inferior thxroid :»;/// the superioi thyioid , 
protunda ceixieis - 1//1 ptmeeps 
cciweis 01 occipital, superfiei it 
conical , ith blanches of occipital 
and \ci tcbral 

Ligature of the Internal Carotid 
is larch needed, but In-' been 
emploxed foi h emorrhage md 
traumatic aneurisms The hgatmc 
is usually placed iust aboxe the 
bifurcation, and the operation is 
practiealh the same is foi securing 
the common carotid, only at a 
higher level An incision is made 
along the anterior border of the 
sterno-mastoid, its centre being 
opposite the great cornu of the 
hi oid bone, the muselc is pulled 
well baekwaids, and the poslcrioi 
belly of the digastrie is now seen 
and draw n up 1 he external carotid 
is carefully displaced forwards, and 
then the internal caiotid m its 
sheath appe irs The latter is opened, 
and the aneurism needle passed 
from the jugular xein 

I he Collate! al Lnciilahoit to the 
brain is maintained by the circle ol j, u 90 —Incisions for Various Ofhu- 

HONS ON Hr AD AND Nl-Ck 

Ligature of the External Carotid . f r 

is occasionally required, the site of ^ l a P incision used m trephining for 
election for applying the ligature meningeal hemotrhage, B, Hap incision 
being between the superior thyioid f°* operation on toots of the fifth nerve , 
and lingual blanches An incision incision fot ligatuie of lingual artery, D, 
is made along the antcnor border f° r hgature of common caiotid , E, foi 
of the sterno-mastoid, 3 inches in ligature of vet tcbral artery , F, foi ligature 
length, its centre coi responding to of tl ie thud part of the subclavian , G and 
the great cornu of the hyoid bone ® i incisions used foi tying fust pait ol 
The edge of the muscle is defined axillary, II, for ligature of internal 
and dtawn outwards, and the pos mammary aiteiy 
tenor belly of the digasli ic sought 

for above, the hypoglossal nerve lying just below it The sheath is now' 
opened below the tip of the gieat coinu of the hyoid bone, and the needle 
passed fiom without inwards The operation may be rendered exceedingly 
difficult by the presence of cnlaiged glands or veins, esjieeially the lingual, 
facial, and superior thyioid, which often he directly in front of the vessel The 
superior laryngeal nerve is placed immediately behind it, and must necessarily 
be avoided 

Collate! al Cticulaiiou — Vide ligatuie of the common carotid (extracranial 
portion) 

Ligature of the Lingual Artery is chiefly needed as a prelimmaiy to removal 
of the organ for malignant disease , it is also occasionally employed in tiaumatic 
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cases The vessel can be secured eithei close to its origin fiom the external 
carotid, or in the submaxillaiy triangle undei cover of the liyoglossus muscle 
In the Siibniaxillaiy Tuangle — The patient lies on his back, with the shoulders 
raised, and the head extended backwards and turned to the opposite side A 
crescentic incision is made, commencing about i inch below and external to the 
symphysis menti, and shirtmg the angle of the jaw, the centre opposite the great 
coinu of the hyoid bone (Fig 90, C) The integument and platysma are divided, 
the lower bordei of the submaxillary gland is defined, and along it the deep 
fascia is incised The gland is now drawn upw ards, and held over the margin 
of the jaw with a retractor (Fig 91, Gs ) On thoroughly opening up the wound 
the two bellies of the digastric muscle (M biv) are seen conveiging to the hyoid 
bone ( Z ), the antenoi belly passing superficial to the fibres of the mylo-hyoid 
muscle (M my ho), which course nearly transi'eisely to the mandible, and of which 
the posterior fibres may be divided with advantage The digastric tendon is 
drawn down with a blunt hook, and in the space thus cleared the hyoglossus 
muscle (M hyogl ) becomes evident with its fibres passing vertically upwards, 
and testing upon it the hypoglossal nerve (5) coursing forwards to get under 



Fig 91 — Ligature or Lingual Artery (Tillmanns ) 

The submaxillary gland (Gs) has been drawn over the side of the jaw with a 
hook , Z , hyoid bone , 1, exteinal carotid , 2, internal jugular , 3, lingual 
arteiy , 4, ranine branch of facial , 5, hypoglossal nerve , M biv, digastric, 
M styl , stylo-hyoid , M mylio , mylo-hyoid , M hyogl, hyoglossus The place 
where the aitery is tied is indicated by a window m the hyoglossus, through 
which it can be seen 

cover of the mylo hyoid, and either above or below it the lanine vein The 
fibres of the hyoglossus are now divided transversely midway between the neive 
and the hyoid bone, and in the opening made by their retraction is seen the artei y 
(3), lying on the middle constrictor Should it not be found m this situation, the 
incision in the hyoglossus should be extended backwards, and the vessel will 
then usually come in sight 

In the Neck close to its Ougw — An incision is made along the anterior border 
of the sterno mastoid similar to that needed for ligature of the exteinal caioticj 
The muscle is drawn backwards, and the great cornu of the hyoid bone defined 
The small space is now cleared between that bony process and the posterior 
belly of the digastric, in which the artery can be felt resting upon the middle 
constrictoi, and secured just as it rises from the external caiotid, 
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The Facial Artery nnj be exposed and tied thiough .1 lioii/ontal incision, 

1 inch in length made diicctlv o\er the vessel as it crosses the lowci bordei of 
the iau immcdiateh in fiont of the inasseter Tlie plitjsma will need division, 
as well as the shin ind fascn 

The Temporal Artery is ieached 111 front of the auditoiy meatus, ind as it 
crosses the /vgonn, thiough axcitieal incision It is mcrclv coveicd by skin 
and fascia, but must be carefullj isolated from the auuctilo tempoial nerve 
The Occipital Artery is tied through an incision extending fiom the apex of 
the mastoid piocess backwards foi about 2 inches towards the occipital pro- 
tuberance 1 lie postenoi fibres of the stei no mastoid, the splenius, and tiaehelo- 
mastoid, are divided so as to expose the artery as it emetges from the groove on 
the under surface of the mastoid piocess, vvhcic it is easilj secured 
The Subclavian Artery has been lied in eaeh pail of its course, but most fre- 
quentlj in the thud I-igatuies of the first and second parts aie such unusual 
proceedings that we must refei students to lat gei textbooks for descnptions 
Li^atuu of tin thud fait is peifoimed for axillaiy ancuusm, foi lnunori Inge, 
as a distal operation for aortic or innominate aneurism, and sometimes as a pie 
limimrj to amputation of the upper exhemity The patient is placed on the back, 
close to the edge of the table , the arm is well depicssed, and the head tinned to 
the opposite side The skin is now drawn down bj the left lund, and an incision 
^ or 4 inches long made over the clavicle ( 1 'ig 90, F) On ieleasing the skin it 
retracts upwards, so that the wound comes to be situated about * inch above the 
clavicle, and thus the external jugulat vein is more efhcienllj piotected The 
incision should be placed with its centre about 1 inch to the inner side of the 
middle of the clavicle, and should expose the space between the sterno mastoid 
and trape/ius muscles, the fibres of which aie divided to a suitable extent if tliej 
abnormally encioach upon the bone The skin, superficial fascia, and nerves, 
with the platjsma are divided along the whole length of the incision, as also the 
deep fascia The external jugular and othci veins now come into view, often 
constituting a plexus, which may give the surgeon much double , they are either 
drawn aside or, if necessary, divided between ligatures I he cellular tissue is 
then fui thcr incised in the line of the wound, caie being taken to avoid the tians 
verse cervical and supiascapulai arteries, the foimer of which is above the line 
of opeiation, whilst the laltei is hidden behind the clavicle and should not 
appear The posterior belly of the 01110 hjoid, if seen at all, is diawn upwards 
Various lajers of fascia must be carefully cut or torn thiough until the nerves of 
the brachial plexus appear, the finger can then leadilj define the scalene tubercle 
on the first rib Ihe subclavian vein is situated in front of the fingci, but on a 
lower level, whilst the artery itself can be detected pulsating under the pulp of 
the finger between it and the rib The cords of the brachial plexus are placed 
above and external to it, the lower cord passing down behind The needle is 
insinuated from above downwards and must be kept very close to the artery to 
prevent all possibility of including the lowest cord of the plexus The operation 
in a thin patient may be easj , but in a stout subject, with a short thick neck and 
high clavicle, the greatest difficulty may be experienced in finding the vessel 
The chief dangers arise from wounding the aneunsmal sac, the pleural cavity 
or the superficial veins, whilst the proximity of the cords of the brachial plexus 
must not be forgotten 

Collate/ at Cn adatom — llioiactc set Branches of the aortic mtercostals and 
internal mammary with thoracic branches of axillary 

Scapula 1 set Suprascapular and posterior scapular with subscapular and its 
dorsalis branch in the venter or on the dorsum of scapula 

Actomtal set Suprascapular with acromio thoracic 

The Internal Mammary Artery (Fig 90, H) may be exposed and tied by 
dividing the intercostal aponeurosis and muscles for an inch or more from the 
outer edge of the sternum, from which margin it is distant about \ inch If the 
vessel has been divided, and the ends have retracted it may be necessary to 
excise a portion of costal cartilage in order to secure both ends — a most necessary 
proceeding owing to the freedom of the collateral circulation and the consequent 
liability to continued haemorrhage 
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Ligature of the Vertebral Artery has been undertaken for wounds, for 
secondary hemorrhage after ligature of the innominate, and in the treatment 
of epilepsy, but without much permanent benefit in the last case The operation, 
though by no means easy is usually successful as far as the immediate surgical 
procedure is concerned An incision is made along the lower half of the posterior 
border of the sterno mastoid (Fig go, E), the platysma and deep fascia are divided 
a few of the posterior fibres of the muscle itself incised if need be and its belly 
drawn well forwards The scalenus anticus muscle is clearly defined, together 
with the phrenic nerve The interval between it and the longus colli muscle can 
now be demonstrated, with the ascending cervical artery lying upon it The 
anterior transverse process of the sixth cervical vertebra must be made out 
Just below this the vertebral vessels are found entering the canal in the transverse 
process, and the vein, which is placed anteriorly, is drawn outwards to allow 
the needle to be passed from without inwards A few sympathetic twigs- are 
included in the ligature, and the resulting contraction of the pupil may (according 
to MacCormac) be looked upon as satisfactory evidence that the vertebral has 
been in reality secured 

Ligature of the Thyroid Vessels is sometimes used as a means of arresting the 
growth of a goitre 

The supci ioj thy} oid a} toy is tied through an incision along the anterior margin 
of the sterno mastoid which has its centre opposite the upper border of the 
thyroid cartilage the external carotid is defined, and the superior thyroid 
secured at its origin 

The mfe}io} thy)oid a) toy is reached through an incision along the inner border 
of the sterno mastoid, extending upwards from the clavicle for 3 inches This 
muscle and the subjacent carotid sheath are drawn outwards, the sterno-hyoid 
and -thyroid usually needing to be divided The transverse process of the sixth 
cervical vertebra is sought for, and the vessel found passing inwards immediatelv 
below It is taken up just behind the carotid, and as far from the recurrent 
laryngeal nerve as possible / 

The Axillary Artery is tied for punctured wounds of the axilla, as a dista l 
operation for subclavian aneurism, occasionallyifor wounOs ofTti elxilmar arch, 
and possibly for secondary haemorrhage from the brachial Two classical opera 
tioris are described and practised in classes~bn operative surgery 

1 Ligature of the first pait of the vessel is usually undertaken through a curved 
incision with its concavity upwards, extending from the coracoid process to 
within 1 inch of the sterno-clavicular joint, and \ ’nch below the clavicle 
(Fig 90 G 1 ) The clavicular origin of the pectoralis major is divided, and the 
costo coracoid membrane exposed and divided along the lower border of the 
subclavius muscle Branches of the acromio thoracic axis are displaced down- 
wards and the main trunk is exposed by a blunt dissector and forceps The 
vein lies within and below and the cords of the brachial plexus above and 
to the outer side The needle is passed from below upwards The divided 
muscular fibres should be subsequently sutured together 

An incision which gives an unusually good approach and involves less division 
of muscular fibres is one which follows the lower border of the clavicle from 
its centre outwards to the coracoid process and then turns down to lie over the 
interspace between the pectoralis major and deltoid muscles (Fig 90 G) This 
intersection is opened up and the outermost fibres of the pectoralis which arise 
from the claxicle are divided The costo coracoid membrane is thus exposed, 
and the cephalic vein will act as a guide to the vessels 

2 Ligatme of the thud part of the artery is performed from the axilla The 
arm is fully abducted and the surgeon stands between it and the body An 
incision is made in the course of the vessel at the junction of the anterior and 
middle thirds of the space between the axillary folds (Fig 92, A) The inner 
border of the coraco braclnalis muscle is clearly defined and forms the first 
rally mg-point it is drawn slightly outwards and the median ner\e, together 
with the musculocutaneous trunk at once comes into view On drawing these 
inwards, the artery itself is seen, with the vein to the inner side, togetherwrth the 
internal cutaneous nerve The needle is passed from the vein 
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CoUnhml emulation — If above the acromio thoracic, the sime is for the 
third part of Uil subclav nn (1/ ) 

If above the subscapular and circumflex Long thoracic and intercostals u ith 
thoracic branches of subscapular suprascapular and posterior scapular with 
scapular branches of subscapular supra- 
scapular and acronno thoracic .1 ith postenoi 
circumflex in the deltoid 

If below the circumflex, same as for 
ligature of brachial above the superior pro- 
funda — 1 e , posterior circumflex uith superior 
profunda in the deltoid 

The Brachial Artery ma\ need to be hga 
tured for haemorrhage from the palmar 
arches, or from a wound in the forearm or 
about the elbow for aneurisms, or for artcrio 
venous wounds at the bend of the elbow 
It mav be tied in one of two places 

1 At the Middle of the Aim — The arm is G 
held aw a} from the side at a right angle, 
with the hand supine, but with no support 
beneath it for fear of pushing forwards the 
triceps and displacing the v esscl The surgeon 
stands between the arm and the trunk An C- 
mcision 2 inches long is made in the line of 
the vessel along the inner border of the 
biceps muscle (Tig 92, B), and the thin fascial 
investment of the limb divided The innci 
edge of the muscle is clearly exposed, and by 
drawing it slightly forwards the medi in nerv e 
is brought into view, and perhaps the basilic 
vein The nerve, which is at this spot 
crossing the artery from without inwards, is 
draw n inwards, and the sheath of the vessel 
found beneath it The artery is sepaiated 
from its ven.e conntes, and the ligature 
passed and tied 

The operation is by no means always easy, 
as there are many traps into which the be- "'-V 

ginner may fall Thus the median nerve may r , G g2 — Incisions for Tving 
cross behind the vessel instead of in front of THE Arteries of the Arm 
it, the basilic vein maybe over its situation, 

and be mistaken for it , or there may be a A, Third part of the axillary 13 , 
high division, and two trunks, usually lying brachial , C, brachial at the 
close togethei, must then be sought foi instead , en j °; j , ~' v ’ , ■ m , 

of one The most common mistake consists third of radial G, middle third 

in not defining the biceps muscle, and in of ulnar , E ana r, lower thirds 

seeking for the artery behind its proper °‘ ra ° ia * an( i ulnar 

situation 

2 At the Bend of the Elbow — An oblique incision is made, about 2 inches long, 
parallel to the inner border of the biceps tendon, its lower end coriesponding to 
the crease of the elbow (Fig 92, C) The incision should be placed at about an 
angle of forty-five degrees to the axis of the limb, and to the outside of, and 
nearly parallel to, the median basilic vein, which, if seen, must be drawn mvvaids 
The bicipital fascia is now incised, and the artery with its venas comites exposed 
in the loose fat, the median nerve being well away on the inner side The 
needle is passed from within outwards 

C ollatcial Ciiculation — If above the origin of the superioi profunda, postenor 
circumflex in deltoid with ascending branches of superior profunda 

If below the ougin of the inferior profunda, the anastomoses aiound the 
elbow-joint 
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The Ulnar Artery rarely needs ligature except for palmar haemorrhage or 
direct wounds In the fonner case the aiteiycan easily be secured just above 
the wrist, in the latter case by enlaiging the original wound The following 
stereotyped operations ai e described, but are moi e often seen in the examination 
room or dead-house than in the operating theatre It should be borne in mind 
that the artery curves inwaids from the centre of the bend of the elbow to the 
indial side of the pisiform bone The lower two-thirds of its comse is indi- 
cated by a line diawn from the internal condyle of the humerus to the same 
spot below 

1 At the Wubt — An incision about i inch in length is made dnectly upwards 
fiom the flexure of the wiist in the line of the vessel (Fig 92, F) The deep 
fascia is opened, the tendon of the flexor carpi ulnans drawn to the innei side, 
and the vessels lie then seen, accompanied by the nerve which lies to the ulnar 
side of the aiteiy If possible, the vena, conntes should be separated and not 
included in the ligature 

2 lit the Middle of the Foicmm — An incision is made along a line di awn from 
the antenoi edge of the tip of the inner condyle to the radial side of the pisifoim 
bone (Fig 92 G) The white line indicating the intermuscular septum between 
the flexor carpi ulnans and flexor sublimis digitorum is then sought for and 
opened up , it is often veiy slightly marked, and may be difficult to distinguish 
If the correct interspace has been opened, the surgeon is directed towards the 
ulna, and readily finds the vessels under cover of the flexor carpi ulnans, with 
the nerve lying a little way to the inner or ulnar side The most common 
mistake consists in getting too far to the radial side, and in separating vanous 
portions of the flexor sublimis, 01 in passing between it and the palmans longus 
Occasionally, even when the correct interspace has been enteied, a beginner 
may pass beyond the vessels, and find himself between the flexor carpi ulnans 
and the flexor profundus 

3 The upper limit of the ulnar aiteiy can be reached through an oblique 
incision along the uppei border of the pronator teres, thus opening up the ante- 
cubital fossa, and exposing the bifurcation of the brachial 

Radial Artery — The line of the vessel extends from the middle of the bend of 
the elbow to the interspace at the wrist between the flexor carpi radiahs and the 
supinator longus It then turns outwards, and may be felt beating in the space 
descnbed by French anatomists as ‘la tabatieie’ (or snuff-box), between the 
tendons of the extensor primi and extensor secundi internodii muscles 

1 At the Back of the Wt 1st the vessel may be secured by opening up the above- 
mentioned intei tendinous hollow, where the artery is found coursing onwards to 
the base of the first interosseous space An oblique incision is made between 
the tendons, extending from the back of the styloid process of the radius to the 
base of the first metacarpal bone The superficial radial vein is found beneath 
the skin, and a few twigs of the radial neive A deeper layer of fascia is then 
divided, passing between the tendons, and beneath it the artery is exposed, 
crossing the incision obliquely The synovial sheaths accompanying the tendons 
should not be opened, or some limitation of the movements of the thumb may 
result 

2 Above the IVust an incision is made in the line of the vessel (Pig 02, E), 
which is found after division of the fascia between the supinator longus and 
flexor carpi ladialis The radial nerve has passed to the dorsum ere this, and if 
any nerve filaments aie seen they are derived from the external cutaneous A 
small superficial vein usually lies over the artery 

3 In the Middle 01 Uppei Thud of the Foieann an incision is made in the line 
of the vessel (Fig 92, D), and the inner border of the supinator longus sought 
for and retracted The vessels are found under cover of this structure, with the 
ladial nerve to the outer side, though separated by an interval above 

Ligature of the Abdominal Aorta* has been undertaken in fourteen instances 


* See Tillam and Riche, Revue de Clin itigic, January, February, and March, 
1901 
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for se\ere pimvuy oi secondaiy h cmotihagc, oi foi diffuse inguinal or iliac 
incut ism, when no other method of tieatmcnt was practicable All these cases 
ha\e pro\ed fatal, though one patient opeiated on by Monteiro in South Amenea 
sunned till the tenth dax, whilst Keen's and lillau\s lived fotty-eight and 
thirty nine days icspcctixely The fat it issue was in most instances due to septic 
contamination and secondaiy h cmoi i Inge, and as the operation has ceitainly 
been successful in animals, it is possible that wc may yet be able to chronicle a 
satisfactory result as a tuninph of modern suigeiy 

lwo distinct plans of opciation lmc been followed, vi/ , the tiansperitoneal 
and the extra- or iclio peritoneal, but no one would attempt the latter nowadays 
'Ine tnvisp-iitonml operation consists in opening the abdomen through an 
incision shghth to the left of the middle line, having the umbilicus on a level 
with ltscentic The intestines aie icti acted on either side, and the posterior 
layei of the setous membrane coxermg the aorl 1 carefully dixided, thetc is 
then no difficulty in passing i hgatuic around the \essel Possibly it w'ould be 
well to prerent cxcessirc backflow of blood by securing one or botli ol the 
common iliac trunks in rddition , such would in no way intei fere with the 
collateral circulation 

The Common Iliac Artery extends foi a distance of 2 inches fiom the bifurca 
tion of the aoita opposite the left side of the body of the fouith lumbar \eitebia 
to the front of the sacro iliac synchondrosis It may be reached in the same way 
as the aorta by two methods, the bans and the retro peritoneal 

In the uti open ton cal operation a cuned incision (Fig 93, A or B) is made 
through the abdominal paiicfcs, somew'hat similar to that foi ligaturing the 
external iliac, but extending higher The muscles and fascia ti ansversahs are 
carefully divided, and the peritoneum, together w'lth its contents, stripped up and 
held out of the way w rth a broad retractor The ut etei which crosses the at tet y 
is usually carried forwnrds with the peritoneum The vessel is now sought for, 
carefully cleaned, and a ligature passed from light to left (of the patient) on botli 
sides of the body, the \em lying behind the artery on the light side, and behind 
and internal to it on the left 

The tianspciitoiical plan has already been undertaken with success, and will 
doubtless henceforth supersede all other methods An incision is made in the 
median line with its centre a little below the umbilicus, the pentoneum opened, 
the intestines retracted, the xessel sought for and exposed by an incision tlnough 
the postenor layei of the parietal pentoneum, and a ligature passed and tied 
The ureter w'hicli crosses the artery just above its bifurcation must be carefully 
avoided 

LoIlaLial Cncnlation — Blood reaches the external iliac and its branches by 
means of the anastomoses of the lumbar arteries with the circumflex iliac, and 
of the superior epigastric, lumbars, and intercostals with the supeificial and 
deep epigistnc The internal iliac and its branches are supplied by the union 
of (a) the lumbar branches with the lho-lumbar , (b) the middle sacral with 
the latei al sacral , (t) the retropubic anastomosis of the turn obturator arteries, 
and (cl) the communications of the pudic, hremorrhoidal, and vesical trunks ivith 
those of the opposite side 

Ligature of the Internal Iliac Artery is occasionally pei foi med foi heemorrhage 
from, oi aneutism of, one of its blanches, the gluteal being that most commonly 
affected The trunk is a short one, at most it inches in length, and is best 
reached by opening the abdomen in the middle line below the umbilicus 
(Fig 93 , C), pushing aside the intestines, and searching for the bifui cation of the 
common iliac The posterior layer of the pentoneum is then carefully incised, 
the ureter avoided, and an aimed aneurism needle parsed without wounding 
the vein 

The Collate/ al Cu dilation is the same as that given for the internal iliac 
division of the common iliac 

The Gluteal Artery occasionally needs to be secured at its point of emergence 
from the pelvis through the upper part of the great sacro-sciatic foramen 
This spot is indicated by the junction of the inner and middle thirds of a line 
drawn from the postenor superior iliac spine to the top of the great trochanter 
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An incision is made in the direction of this line — i e , along the fibres of the 
gluteus maumus, which are separated and held apart The deep fascia beneath 
this muscle is then opened up, and the space between the gluteus medius and 
pyrifoimis defined Through this the upper maiginof the sacro-sciatic notch 
can be detected, as also the pulsation of the artery The vessel must be secuied 
as deeply as possible on account of its early division It is always a trouble 
some dissection, and possibly in most cases it would be wiser to deal with the 
trunk of the internal iliac from the front 
The Sciatic and Pudic Arteries seldom require to be tied, but may be reached 
opposite the ischial spine, at the junction of the middle and lowei thuds of a 
line drawn from the posterior superior iliac spine to the tuber ischii An incision 



Fig 93 — Incisions tor Operations on Lower Part 01 Abdomen and 
Upper Part or Thighs 

A, Mott’s incision for tying common iliac artery , B, Marcelhn Duval’s incision 
for the same , C, incision foi transperitoneal ligature of intei nal iliac artei} , 
D, incision for excision of hip by the anterior method , F, Abeinethy’s 
modified operation for ligature of external iliac , G, Astley Coopei's incision 
foi same , H, ligature of femoral aitery at apex of Scarpa’s tnangle , K, liga- 
ture of femoral artery in Hunter’s canal 


about 4 inches in length is made over this spot, coi responding in direction to the 
fibies of the gluteus maximus, which ate separated The spine of the ischium 
and lower border of the pynformis should now be defined, and the vessels and 
nerves seen emerging from the foramen The pudic vessel lies to the inner side 
of the sciatic , the ligature is passed as high as possible 

The Exter nal . Iliac Arte ix is easily accessible in any part of its course, which 
measures TfronT's^To'^ inches in length , it has but few branches, and those 
situated low down Its position is indicated by the lower two-thirds of a line 
drawn fiom the bifurcation of the aorta to midway between the anterior supenor 
spine and the symphysis pubis — z c , to a point a little intei nal to the middle of 
Poupart’s ligament 

Many suggestions as to the best means of leaching the artery fme been made, 
and both trans- and extra-peritoneal methods have been adopted It is so readily 
secured, however, by the latter that it seems unnecessaij' to open the peritoneum 
There are two chief forms of extraperitoneal operation 
Astley Cooper’s Opciahon — An incision is made pirallel to the outei half of 
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Poupatt’s ligament, commencing a little to the mnei side of its centre, and 
g inch above it, and extending upwaids and outwards to about i inch internal to 
the anterior superior spine (Fig 93, G) The external oblique aponeuiosis is 
divided along this line, and the exposed lower margins of the internal oblique 
and transversalis muscles arching over the inguinal canal aie drawn upwards by 
reti actors The transversalis fascia and loose subpentoneal fat aie now opened 
with forceps and duector, and the vessel is felt pulsating immediately under the 
finger It is very important not to damage either the epigastric 01 cncumfiex 
iliac arteries during this manipulation, since they aie most essential factors in 
establishing the collateral circulation, whilst the circumflex iliac vein crossing 
the main trunk must also be avoided The needle is passed from within out- 
wards, the ligature tied, and the divided muscular and aponeurotic structures 
united by buried sutuies 

Abci nctliy’s Modified Opci ation is mo r e commonly utilised The incision, about 
4 inches in length, extends from a point i\ inches within and above the antenoi 
superior iliac spine to just external to, and * inch above, the middle of Poupart’s 
ligament (Fig 93 F) Through this the aponeurosis of the external oblique is 
divided along the course of its fibres, as also the internal oblique and trans- 
versalis The transversalis fascia is now caiefully incised , it varies consideiably 
in thickness, being sometimes well developed, but is occasionally so attenuated 
as to be scarcely recognisable, and in such cases the peritoneum may uninten 
tionally be opened In the present day this is an accident of slight importance, 
the wound being readily closed by a continuous suture, and no harm resulting 
The fingers are now introduced into the wound, and the peritoneum and its 
contents stripped fiom the iliac fossa, and drawn inwards and forwards, wheie 
they are kept out of the way by a broad spatula In the space thus opened up 
one can see the lliacus muscle covered by its fascia, and to its inner side the 
rounded outline of the psoas The vessel lies to the inner bolder of this, and 
can usually be readily found, enveloped in a fascial sheath, with the gemto-crunl 
nerve coursing over it, and perhaps some lymphatic glands upon it The artery 
is separated from the vein which lies to the inner side, and the needle passed 
from within outwards If the tiansversalis fascia has not been pi operly opened, 
it is quite possible to strip it up togethei with the peritoneum, and carry the 
vessels forwards with it, when they may be found under ccfver of-the spatula 

On compai ing the two operations, we are very distinctly in favour of the 
latter plan By Cooper's method the artery is tied very close to important 
collateral branches, whilst but a small portion of the trunk is exposed, so that 
if this is diseased and unsuitable for the application of a ligature, no further 
choice is possible In Abernethy’s, on the other hand, the vessel is tied well 
away from collateral branches, and if the exposed portion of the trunk is diseased, 
the common iliac can be reached and secured without much difficulty by extend- 
ing the incision upwards As to the greater tendency to hernia stated to exist in 
this method, this may have been the case mpre antiseptic days, when the muscles 
were not sutured for fear of retaining septic discharges , but careful asepsis, the 
use of buried sutures, and the possibility of doing without diainage tubes, should 
render such a sequela impossible 

Collate! al Cuculation — Antcuo) set Supenor epigastric of internal mammary, 
lumbar, and lower mtercostals with superficial and deep epigastric in sheath of 
rectus 

Postenor set Gluteal and sciatic with internal and external circumflex and first 
perforating of profunda at back of great trochanter (ci ucial anastomosis) 

External set Ilio lumbar and gluteal with deep and superficial circumflex iliac 
and ascending branch of external cucumflex 

Internal set Obturator with internal circumflex, and teiminal divisions of 
internal pudic with supeificial and deep external pudic 

The Common Femoral Artery is but rarely ligatured, except as a preliminary 
measure in amputation at the hip-joint, since the number of branches arising 
from it is likely to mtei fete with its sound occlusion, and the collateral circula- 
tion is better after ligature of the external iliac It may be leached by a vertical 
incision over the line ot the vessel extending both a little above and below Pou- 
part’s ligament The superficial lymphatics and veins must be carefully acoided 
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the fascia lata divided, the sheath exposed and opened, and the ligatuie passed 
from the inner side 

tollatcial Cuciilation — Internal iet Obturator with internal cncumflex, and 
intei nal pudic with external pudic 

External set Cncumflex iliac with ascending branch of external circumflex 
Postcuoi set Gluteal and sciatic with intei nal and external circumflex, and first 
peifoiating , comes neivi ischiadici with perforating of the profunda and muscuhi 
of popliteal 

The Superficial Femoral Artery is indicated by a line drawn fiom midwaj 
between the anterior superior spine and the symphysis pubis to the tuberosity 
of the internal condyle, the lnnb being flexed, adducted, and a little eveited It 
may be secured at 1 the site of election ’ — / e , at the apex of Scaipa’s tiiangle — or 
in Huntei’s canal 

Ligature at the Apex of Seal pa's Ti tangle — A 4 inch incision is made in the 
line of the artery, the centre being about 4 inches (01 a hand’s breadth) below 
Poupart’s ligament (Fig 93, H) The integument and fasene are divided, the 
inner bolder of the sartorius exposed, and the sheath found immediately behind 
it, the muscle being diawn slightly outwards , the middle cutaneous nerve is 
perhaps bi ought into view A muscular blanch to the sartorius ma} r be met 
with at this spot, and should be separately ligatuied The vein is placed behind 
the ai terv, so that the needle may be passed eithei way, special care being taken 
to keep it close to the vessel 

Collate! al Circulation —External cncumflex with lowei musculai of femoral, 
anastomotica magna, ancl supenoi articular of popliteal 

Profunda femons by its perforating and terminal blanches with the muscular 
and articular branches of femoial and popliteal 

Ligatmc 111 Hunter's Canal — An incision 4 inches in length is made along the 
line of the artery in the middle of the thigh (Fig 93, K) The sartorius 1S exposed 
by division of the fascia lata, its Abies running downwaids and inwards, its 
outei border should be defined, and the muscle retracted inwards The apo- 
neurotic covering of Hunter's canal is now in view, stretching between the 
adductor longus and vastus internus , it is incised, and the sheath of the vessel 
found below it, with the nerve to the vastus internus lying to its outer side, the 
long saphenotfs neive crossing it from without inwards, and the vein passing 
behind it, to become external lowei down The needle may be passed in eithei 
direction, and the ligatuie should not be placed too low on account of the 
contiguity of the anastomotica magna A common mistake made by students in 
tying this artery on the dead subject is to buirow down along the vastus internus 
on the outer side of the vessels , this is to be avoided by always keeping close to 
the under sutface of the sai tonus until the glistening transverse fibres of 
Huntei s aponeurosis are clearly visible 
Collateial Cuciilation is maintained through the piofunda and its branches 
The Popliteal Artery may be tied either just after it has passed through the 
adductor opening, or in the depths of the popliteal space, but preferably in the 
former situation Neithei operation is often required 

To tie the upper part the limb is fully abducted and eveited so as to enable 
the adductoi tubeicle and tendon of the adductor magnus to be cleaily defined 
An incision, 4 inches in length, is then made from the tubercle upwaids 
(Fig 94, A), and the tendon exposed The internal saphenous vein and neive 
may be seen, but are diawn backwards by means of a broad retiactoi, together 
with the sartorius, gracilis, and semi-membranosus If possible, the branch of 
the anastomobca magna which courses along the tendon should be spaied The 
fascial space behind is now opened up, and the arteiy found surrounded by a 
good deal of loose connective tissue The vein is usually seen on the outei side, 
and is heie very thick and dense, so that in the dead subject it can be readily 
mistaken for the artery 

The lower part is tied through an incision m the middle line of the popliteal 
space, dividing the deep fascia and drawing out of the way the heads of the 
gastrocnemius muscle and the intei nal popliteal nene The vein is superficial 
to the artery, and is found by following the short saphenous flunk The needle 
is passed from the inner side 
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Collate! al Ci i cut a tarn is maintained by the anastomoses around the knee-joint 
The Posterior Tibial Artery but seldom requires to be ligatured e\cept for 
hremonhage, or on the face of amputation stumps , hence the operations 
described below are rarely seen away from the dead-house The line of the 
vessel is indicated by one drawn from the centre of the popliteal space to a 
point a finger s breadth behind the internal malleolus 

x hi the Middle of the Calf— The leg is placed on its outer side and flexed, 
and an incision 4 inches long is made a finger’s breadth behind the inner bolder 



Fig 94 — Incisions for Ligature of the Upper Part of the Popliteal (A), 
and or the Posterior Tibial Arteries (B, C, and D) 

E, Site for Introduction of Knife m Tenotomy of Tibialis Posticus , 

F, Ditto for Tendo Achilhs 


of the tibia (Fig 94, B), dividing the skin and subcutaneous tissues, the long 
saphenous vein and nerve being drawn aside if necessary The tibial origin of 
the soleus is thus exposed, and incised directly towards the tibia, until the fibrous 
aponeuiosis on its deeper surface is met with This having been cut through, 
the muscle is drawn backwards with the retractor, and the vessels, ensheathed 
in a deep layer of fascia, are seen lying on the tibialis posticus, and with the 
posterior tibial nerve to the outer side The venre comites are separated, if 
possible, and the ligature passed from the nerve Sometimes the above men- 
tioned aponeurosis is in the substance of the soleus, and a thin layei of muscular 
fibres exists on its deeper aspect 

2 In the Lowe) Thud of the Leg — An incision is made midway between the 
tendo Achilhs and inner border of the tibia (Fig 94, C) The skin and fascue, 
including the upper part of the internal annular ligament, are divided, and the 
vessels seen lying on the flexor longus digitorum, with the nerve behind and to 
the outei side 

3 Behind the Malleolus — An incision is made about a finger’s bieadth from 
the malleolus, curving round its lower border (Fig 94, D) The deep fascia (or, 
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as it is here tetmed, the internal annular ligament) is divided over the vessels 
between the tendons of the flexor longus digitoium and flexor propnus hallucis, 
and the artery is then leadily cleaied and ligatured The sheaths of the tendons 
should not be opened 

The Anterior Tibial Artery is found along a line sti etching from a point nml 
way between the outei tuberosity of the tibia and the head of the fibula above 
to the central point between the two malleoli below It may be tied in three 
situations 

i In the Uppci Timet of the Leg — An incision is made exactly m the line of 
the artery (Fig 95, A), and the deep fascia mused The intermuscular space 
between the tibialis anticus and the extensor communis digitorum is opened 



Fig 95 — Incisions for Liga 
ture of Anterior Tibial 
(A and B) and Peroneal 
(C) Arteries D, Site for 
Introduction of Knife in 
Tenotomy of Peronei 



Fig 96 — Incisions for Liga- 
ture of Lower Part of 
Anterior Tibial (A) and 
Dorsalis Pedis (B) Arteries 
C, Site for performing 
Tenotomy of Tibialis 
Anticus 


The vessel lies between these muscles upon the intei osseous membrane, the 
antenor tibial nerve being to the outer side 

2 In the Middle of the Leg (Fig 95, B) — The same intermuscular space is 
opened, being indicated hei e by a definite white line, due to a slight subfascial 
deposit of fat The vessels he between the tibialis anticus and the deeply-placed 
extensoi propnus hallucis, the nerve usually ljing on the artery and needing to 
be drawn aside 

3 In the Lowct Thud of the Leg — An incision is made in the line of the artei y, 
reaching upwards for 2 inches from a point just above the ankle (Fig 90, A; 
The deep fascia and upper part of the annular ligament are divided, and the 
vessel is found between the tendons of the tibialis anticus and of the extensor 
proprius hallucis, the nerve lying to the outer side 
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The Dorsalis Pedis Artery extends fiom the centre of the line between the two 
malleoli to the interval between the bases of the first two metatarsal bones An 
incision is made in this direction (Fig 96, B), the deep fascia opened, and the 
artery found lying between the extensoi proprius liallucis, which has now 
crossed and is internal to the vessel, and the innermost slip of the extensor 
brevis digitorum It is not always easy to find, and foi practical purposes the 
best plan would be to divide the vessel by an incision extending to the bones, 
and then pick up and tie the bleeding ends 
The Peroneal Artery can be leached thiough an incision along the postenoi 
border of the centre ot the hbula, the leg being laid on its inner side (Fig 95, C) 
The outer edge of the soleus is defined and dt awn inwards, the lower fibres of 
attachment to the fibula being divided if necessiry The flexor Iongus hallucis 
is thereby exposed, and incised in such a manner as to allow the surgeon to leach 
the posteio-intemal border of the fibula , the arteiy is then readily found lying in 
an osseo aponeurotic canal 



CHAPTER XIII. 


SURGERY OF THE VEINS 
Thrombosis 

By Thrombosis is meant intravascular coagulation in any part of the 
circulatory system Normally the blood remains in a fluid condition, 
owing to some inter-action between it and the vessel walls Any 
factor producing a disturbance of this normal equilibrium may 
determine thrombosis, and any part of the vascular tract may be 
affected by it, whether the heart, arteries, veins, or capillaries We 
have already discussed some of the conditions associated with 
capillary or arterial thrombosis , that which follows, whilst referring 
primarily to venous thrombosis, is also m a measure true of the 
other forms 

Causes — (i) Changes m the vessel walls, as a result of which the 
integrity of the endothelium is disturbed — e g , injury (either division, 
rupture, puncture, compression, or contusion), inflammation or 
degeneration (as in varicose veins) 

(2) Changes m the constitution of the blood, whereby its coagulability 
is increased Excess of excretives, as after pregnancy during 
involution of the uterine walls, may have this effect, or the presence 
of toxins ansmg from bacterial activity , hence septic diseases are 
commonly associated with thrombosis Great loss of blood up to a 
half of the whole amount in the body also increases its coagulability, 
but excess of leucocytes, as m leukeemia, has the opposite effect 
A E W right has shown that the percentage of calcium chloride in 
the blood is an important factor If 06 per cent of this salt is 
present, coagulation is hastened, and he has proposed to reduce the 
loss of blood during operations to a minimum by injecting into the 
rectum half an hour previously a pint of warm water containing 
2 ounces of this salt in solution In one or two cases m which we liaise 
seen it used, it appeared to be efficacious, but its general utility is 
doubtful, since it might lead to coagulation m unwished-for localities 

(3) Diminished late of the blood-stieam predisposes to thrombosis if 
some other condition is present to determine it Lister showed years 
ago that blood can remain fluid for a long time if confined in a tube 
formed of a suitable length of the vein wall , but when either of 
the pieceding factors is present, a retardation of the blood-stream 
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matenally assists in causing coagulation Thus, when a vein is 
pressed upon by a tumour, the obstruction to the blood-flow produces 
a clot at the spot wheie the nutrition of the wall is interfered with 
After fevers, such as typhoid or rheumatic, where the character of 
the blood is somewhat altered and the action of the heart weakened 
by changes m the muscular fibres, the defective vis-a-tevgo causes 
a retardation of the flow m the veins, as a result of which the intra- 
venous pressure is diminished, and the valves are only partially 
pushed back, spaces being left behind them m which the blood 
stagnates Coagulation is probably determined by some slight injury 
or piessure which is not noticed by the patient, or by some lessened 
vitality of the Avail of the vein, or by disintegration of the leucocytes 
and setting free of fibrin ferment owing to the defective circulation 
The clots thus formed behind the A'atyes gradually increase m size 
until the whole lumen of the vessel is obstructed 

The white leg of the puerperal v^oman, or, as it is sometimes 
termed, phlegmasia alba dolens, is sometimes induced in the same way, 
although it is probable that in most cases the coagulum extends to 
the femoral Amin from the uterine plexuses A similar condition 
occurs during or after appendicitis, and may then be due to the 
direct action of inflammatory phenomena around the iliac vein, if it 
involve the right leg, but curiously enough the left leg is much more 
frequently affected m this as in every other condition It may occur 
after any form of operation, and is generally associated with sepsis of 
some type or other, though perhaps of a very mild description The 
clotting may gradually spread upwards, even to the vena cawi 

The Character of the clot varies according to whether it is deposited 
slowly or is due to a rapid coagulation of the blood In the former 
case the so called White Thiombus is met vvith, Avhich is formed upon, 
and adheres to, the vmssel Avail, and gradually increases by fresh 
deposits of fibrin until it entirely blocks the channel If a certain 
number of red corpuscles are entangled in the meshes of the clot, it 
is termed a Mixed Thiombus, the more rapid its formation, the 
greater the number of red corpuscles present Should the blood 
coagulate en masse m a vein, as after its total dmsion or ligature, an 
ordinary Red Thiombus is produced, Avlnch at first is not adherent to 
the Avail, but becomes so later on, especially at its base A similar 
type of clot is usually found post-mortem capping any white clot which 
has formed prevnously 

The Effects of thrombosis may be considered under the following 
headings local, distal, and proximal 

Locally (a) The clot may be organized into connective tissue, a 
libious cord replacing the vessel m the same vv r ay as vv r as described 
for arterial thrombosis (p 276) ( b ) The lumen of the vein may be 
le-estabhshed by cleavage and shrinking of the thrombus to one side 
of the vein wall, or by canalization of the clot or of the fibrous 
cicatrix replacing it, owing to the dilatation of the vessels contained 
within (c) The clot may soften, disintegrate, and be washed away 
m minute particles into the circulation If this is unattended with 
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sepsis, no harm need follow , but if septic m origin, local abscesses, 
or even diffuse suppuration, may occur along the vein, together with 
general pyaemia ( d ) The clot may shrink or become loosened m^an 
ampulla of a varicose vein, forming a fibrinous mass which is subse 
quently infiltrated with calcareous particles, constituting a vem-stone 
or Phlcbolith 


Distally, congestion of the terminal veins is caused by the obstruc 
tion to the circulation, and if a mam trunk is affected, oedema 
of the limb follows, and possibly ulceration or gangrene It must be 
remembered, however, that if the condition affects the femoral vein of 
a person in the recumbent position, there may be very little or no 
oedema as long as the limb is kept up The diagnosis must then be 

made by the pain along the course of the 
vein, which can be felt as a hard cord In 
favourable cases the collateral circulation 
is soon established by the opening up and 
dilatation of other venous channels, which 
after a time may become varicose, and if 
situated superficially, are often very obvious 
Thus, if the common femoral or external 
iliac vein is occluded above Poupart’s hga 
nient, the internal saphenous and super 
ficial epigastric veins become distended and 
varicose, and the latter may be seen coursing 
up the abdominal wall towards the umbili- 
cus, and uniting with the same branch on 
the opposite side to find its way to the 
saphena vein of that hmb If the inferior 
vena cava is obstructed, the mammary and 
epigastric veins become dilated and tortuous, 
standing out prominently on the anterior 
abdominal wall 

Proxunally, the process may gradually 
extend upwards, and finally involve larger 

A, Thrombus m utu B, em- aad ^portent 

bolus detached from the which it originated 
same of a thrombus may 

Embolus (Fig 97, B) 
going molecular disintegration and only minute portions are set free, 
they are filtered off by the lungs or kidneys, and no symptoms need 
be caused If, however, a large portion is detached, urgent dyspnoea 
and even death occur from obstruction to the pulmonary vessels and 
subsequent arrest of the circulation If the clot becomes septic and 
fragments conveying organisms are carried into the circulation, 
pyaemia is the result, preceded, however, in the portal area by pyle 
phlebitis — t e , suppurative phlebitis of the portal trunks m the liver 
The Clinical Signs and Treatment of venous thrombosis are the 
same as for phlebitis (q v ) 



Fig 97 — Thrombus 
Embolus (Keen 
White ) 


in 


trunks than that 
Moreover, a portion 
be detached as an 
If the clot is under- 
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Embolism 

An Embolus is the term applied to any foreign body which travels for a greater 
or less distance in the bloodvessels until it becomes lodged within them and 
causes obstruction There are four main varieties of embolus (a) Simple 
Emboli — c g , blood-clot, granulations or fibrinous vegetations from the cardiac 
valves after acute endocaiditis, atheromatous plates, air-bubbles, fat globules, etc 
( b ) Infective Emboli consist of either zooglcea masses of bactena or disintegrated 
portions of blood-clot carrying micro-oigamsms and originating a pysemic 
abscess wherever they lodge ( c ) Malignant Emboli are formed by portions of 
some malignant growth, from which the vanous secondary deposits originate , 
such are met with more frequently in the sarcomata than in the carcinomata 
(<f) Parasitic Emboli also occur, such as the ova and scolices of the Tania echino- 
coccus and the Filaua sanguinis homtnis 

Emboli may be detached from the heart, veins, or artenes, although necessanly 
they are never arrested in a systemic vein, but only in the aiteries or poital vein 
They are of all sizes, and the character of the resulting symptoms depends much 
on this A large embolus started in a penpheial vein lodges in one of the 
branches of the pulmonary artery, and may cause instant death , a smaller one 
is arrested in one of the smaller arteries of the lung and may do but little harm, 
whilst minute ones may possibly pass through the pulmonary capillaries to the 
left side of the heart, and subsequently become impacted in the systemic vessels 

Effects of an Embolus — The Local effects of the lodgment of a simple embolus 
consist, firstly, in the deposit of fibnn upon it, rendenngthe obstruction complete , 
organisation of the thrombus usually follows, although occasionally it may dis- 
mtegiate and disappear Under these circumstances a weak spot may be left in 
the arterial wall, from which an aneurism is subsequently developed The local 
effects of infective, malignant, and parasitic emboli are dealt with elsewheie 

The Distal effects of embolic obstruction depend entirely on the relation of the 
vessel blocked to the surrounding circulation 

(1) Should the embolus be lodged in an artery which gives off anastomotic 
blanches below the point of obstruction, or if the capillary anastomosis is 
abundant, a transient anaemia is all that occurs in most cases If the aitery is 
small, or goes to unimportant structures, no symptoms need arise from this , but 
if the vessel is large, or supplies delicate and important tissues, serious results may 
follow even a temporal y an est of the circulation , thus, embolus of thecential 
arteiy of the retina always causes permanent blindness, although the retina still 
lives 

(2) Should the embolus block what Cohnbeim called a ‘teiminal arteiy’ (1 c , 
one with no anastomosis between the embolus and the terminal capillanes), 01 a 
vessel with insufficient collateial circulation, the obstruction wall lead to death of, 
at any rate, a portion of the anaemic region — eg, gangrene in a limb, or white 
or yellow softening in the brain In an organ such as the kidney or spleen, the 
result of embolic obstruction to one of the terminal arteries is the development 
of vvhat is known as an infarct — 1 e , a wedge-shaped aiea of tissue with the 
blocked aitery at its ape\ becomes devitalized, and in consequence looks white 
and feels firmer than the sui rounding parts The tissues cannot be properly 
st lined for microscopic purposes Sometimes the anaemic area becomes engorged 
vv ith blood to such an extent as to lead to extravasation, and a firm, solid patch of 
a dark-red colour results, known as a haemorrhagic infarct Whatever its appear- 
ance, the infarct is subsequently invaded by granulation tissue developed from 
the surrounding healthy parts, and this finally results in the formation of a 
depressed cicatrix containing, perhaps, a few hiematoicnn crystals The con- 
ditions necessary foi the proauction of an infarct are met with m the lungs, 
spleen, kidney, and brain , in the liver the anastomosis is generally too free to 
allow of its formation, although it has been known to occur 

Effects of the Lodgment of Emboli m Various Organs — In the Brain, the middle 
cerebral artery is most commonly blocked, resulting in immediate hemiplegia, 
which may be almost entirely recovered from, but commonly leaves some im- 
pairment of function In children the symptoms are less marked but aneurism 
of the affected vessel occasional!} follows In the Central Artery of the Retina, 
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sudden, total, and a remediable blindness is produced , the branches of the vessel 
are seen to be almost empty, the retina becomes cedematous, the macula alone 
retaining its normal colour, appearing as a cherry-ied spot, contrasting markedly 
with the pallid cedematous tissues around In the Lung, fatal lesulls supervene 
from obstruction to a large vessel , whilst, if a smaller one is blocked, a certain 
amount of pain and dyspnoea is pt oduced, followed by the formation of an infarct, 
as indicated by dulness, bionchial breathing and bronchophony In the Liver, 
an embolus of the hepatic artery causes sudden hypochrondnac pain, and perhaps 
a passing glycosuna The portal vein and its branches are not unfrequently 
obstiucted by emboli, which, being usually of a septic nature, give rise to pyemic 
symptoms (pylephlebitis) In the Spleen, a sudden pain in the left hypo 
chrondrium is experienced, the organ becomes enlarged, and a considerable rise 
of temperature may follow In the Kidney, sudden pain in the loin and a tem- 
porarj' hmmaturia constitute the main sj’mptoms In the Intestine, localized 
ulceration or extensive gangrene is likely to follow, according to the size of the 
x'essel obstructed In the Limbs, the emboli usually lodge at the bifurcations 
of mam vessels, often saddling across the fork, and blocking both branches 
Sudden pain is felt at the spot, shooting downwards, and either recoveiy or 
gangrene ensues (p ioo) 

Phlebitis 

Phlebitis, or inflammation of the vein wall, arises from a x^anety 
of causes, and is not uncommon in surgical practice The following 
forms may be described 

1 Simple Phlebitis, m which a more or less localized inflammation 
of the wall of a vein is attended by thrombosis it extends for a 
variable distance up and down the vessel, but usually not further 
than the next patent branches (a) It may arise from injury, either 
subcutaneous or open, or from the continued pressure and irritation 
of a tumour or aneurism , ( b ) it may be idiopathic in nature, attacking 
the larger veins of the lower extremity, or vessels which have been 
long subject to vanx, especially in gouty mdmduals ( c ) It may 
follow primary thrombosis, either in a mam trunk or in a varicose 
peripheral vein , or (d) it may be induced by inflammation of the 
tissues around the vem {periphlebitis ), usually of septic origin 

2 Infective Phlebitis is a much more serious condition, inasmuch 
as the thrombus resulting therefrom is always invaded by micro- 
organisms, and the disease is often of a spi eadmg type It was this 
form of phlebitis which m the old days so commonly folloxx ed opera- 
tions, and made surgeons fear any interference with veins , it has 
now been almost banished as a sequela of surgical operations by 
antisepsis, and there is no more fear of dealing with veins than with 
any other tissue of the body It may, however, arise (a) m traumatic 
cases where asepsis has not been attended to or has tailed, the 
organisms mx r admg the clot which lies m the open mouth of the vein , 
or (6) as a result of septic periphlebitis m xvounds, or m septic mflam 
mation of bones, such as when a septic mastoiditis leads to disease 
of the mastoid emissary x em and of the lateral sinus 1 he usual 
results are localized or spreading suppuration m the course of and 
around the xmin, and general pyaemia (c) It may possibly be induced 
by auto-mfection of the clot present in simple phlebitis 

The Morbid Anatomy of phlebitis shows nothing unusual , the 
xx alls of the x r ein are congested and thickened, and the endothelial 
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lining is hypertrophied , the thrombus contained m the vessel varies 
in its characters If infected, it becomes soft and pultaceous, re- 
sembling dirty-lookmg pus , a localized abscess may form, or the 
suppuration may extend for some distance along and around the vein 
In the more favourable cases the spread of the infection is limited by 
the terminal portions of the clot remaining firm and unaffected 

The Symptoms of inflammation of a superficial vein are sufficiently 
obvious The vessel becomes swollen, hard and painful, with localized 
enlargements or knobs corresponding to the valves or to the pouches 
in varicose veins The skin over them is dusky and congested, and 
there may be some oedema of the region from which the blood flowing 
m the vein is gathered , this, however, rarely amounts to much, since 
the collateral circulation is always abundant If suppuration occurs, 
the signs of a localized abscess are noted , on opening this, care must 
be devoted to maintaining the part aseptic, in order to prevent, as far 
as possible, the extension of the inflammation 

When the deeper veins are involved, it may be impossible to detect 
them on palpation, although a blocked common femoral is easily felt , 
but acute deeply-seated pain over the vein and well-marked fever are 
characteristic evidences of what has occurred OEdema of a more 
or less solid character develops, although if the limb is maintained m 
the horizontal position throughout the attack this need not occur 
Obliteration of the vessel, and any of the local, distal, or general 
processes detailed under thrombosis (p 343), may result 

The onset of Septic Spreading Phlebitis is marked by fever and 
perhaps rigors, whilst the local signs are due to the rapid extension 
of a suppurative inflammation along the vein and its branches, so 
that a large tract of tissue is very quickly invaded, and diffuse sup- 
puration follows The development of pyaemia would be indicated 
by a repetition of the rigors 

Tieatment of Simple Phlebitis — The limb must be kept absolutely 
at rest to limit the inflammation and to prevent the detachment of 
emboli, and also elevated to assist venous return Locally, bella- 
donna fomentations may be applied, or the parts may be painted 
ivith glycerine and extract of belladonna, swathed in a thick layer of 
cotton-wool, and lightly bandaged The patient should be kept on 
an unstimulatmg though nutritious diet, and the general health 
attended to When every sign of inflammation has subsided, and 
sufficient time has been allowed for the absorption or organization of 
the clot (six to eight weeks), massage may be commenced, to assist 
in the removal of oedema and local thickening, and an elastic bandage 
is usually serviceable in restoring the circulation Operation is 
sometimes undertaken in cases of phlebitis associated with vanx, 
but not when the deeper veins are involved If abscesses form, 
they must be opened antiseptically' 

Spreading Infective Phlebitis is treated by following up the sup- 
purative process with the knife,' laying open the tissues around the 
involved veins The wounds thus made should be treated with 
peroxide of hyffirogen and lightly stuffed , at the same time, the limb 



348 A MANUAL OF SURGERY 

is raised and kept absolutely quiet Should pyasmic phenomena 
develop, it may be possible to place a ligature between the disinte 
grating clot and the heart, and to scrape or wash away the septic 
mass , thus in septic thrombosis of the lateral smus, following sup 
puration in the middle ear, the internal jugular vein should be 
ligatured, the lateral smus opened, and the clot removed Of course, 
such treatment is only feasible in cases where a single trunk is 
affected When the process affects the veins of a limb, and cannot 
be stopped by either of these plans of treatment, the question of 
amputation may even have to be raised 

Varicose Veins, or Vanx 

A vein is said to be varicose, or in a condition of varix, when it 
has become permanently lengthened, dilated, and more or less tortuous 
The superficial veins of the leg, especially the internal and external 
saphena, are those most commonly affected , the spermatic veins are 
often m a similar condition, constituting what is known as a vanco 
cele, whilst piles are primarily due to varicosity of the haemorrhoidal 
plexus We shall here only deal with the first of these three mani- 
festations 

Causes — Varix is probably due, m the first place, to some congenital 
weakness of the venous wall, or irregularity in the arrangement of 
the valves, though possibly this produces no effect until some exciting 
cause comes into action and throws a strain on the circulation The 
facts that varicose veins are hereditary, even the same vein being 
often involved in different members of a family, and that varix some- 
times appears quite early in life, and without adequate cause, con- 
firm this hypothesis 

As exciting causes may be mentioned any condition which leads to 
a fiequently repeated or more or less permanent distension of a vein, 
such as prolonged standing, as m those serving behind counters , the 
pressure of tight garters, especially if worn below the knee , pro- 
longed or forcible exertion of the limb, as possibly m cyclists, whereby 
the blood is driven from the deeper into the more superficial veins , 
the pressure of a pregnant or displaced uterus, or of a pelvic tumour 
Obstruction to and occlusion of the deeper veins is another well- 
recognised cause of varix, and we have already drawn attention to 
the effects produced by blocking of the common femoral vein and 
inferior vena cava A less known instance is the varix of the internal 
saphena or some of its branches below the knee which follows throm- 
bosis of the venae comites of the posterior tibial, due to strains of the 
leg and similar injuries If the thrombus is absorbed, the dilatation 
disappears , but if the block is permanent, the superficial veins 
become varicose, usually extending to just below the knee Any 
abnormal communication between an artery and a vein also causes 
varicosity'-, from the inability of the latter to withstand arterial blood- 
pressure ( vide Aneunsmal Varix, p 296) The tendency to varix 
increases with age till the middle period of life is reached, and is 



SURGERY OF THE VEINS 


349 


favoured by the relaxation of the system resulting from sedentary 
habits When once a vein has become varicose and its walls are 
thin and expanded, the valves become incompetent, and the super- 
incumbent weight of the blood tends to still further increase the 
mischief 


t 


Morbid Anatomy — To the naked eye a varicose vein m an early 
stage appears thickened, distended, and tortuous , the walls are so 
thick that the vein when cut across does not col- 
lapse, but presents a gaping mouth, like an artery , 
the valves atrophy, and are functionally useless , ^ > £ j 
After a time the walls become further stretched *£j 

and irregularly expanded, forming here and there '* / 

large pouch-like dilatations, which are very obvious A) yxjdf / 
under the attenuated skin, to which they are often <$ 

adherent Microscopically, the change consists in 
a transformation of the normal structures of the • 

vein wall into fibro-cicatricial tissue The tunica 
media is mainly affected, most of the muscular J 
fibres disappearing, whilst the tunica intima is but { 

little changed, and the adventitia thickened In g 

the pouches the middle coat is atrophied, and, 
indeed, is often completely absent E&lj) / 

Clinical History — The enlarged veins are seen tSSj. / 
ramifying under the skin with a more or less c/' 

tortuous and serpentine course (Fig 98), and they 1 ! ' *< 
often feel thickened One or more veins may be ” 

affected, and the tortuosity may be at parts so O \ 
marked as to constitute large clusters of dilated V \ 
vessels, which look bluish under the attenuated x. > \ 

skin Should the upper end of the internal saphena xWjy 

be involved, it is almost always dilated so as to “ 

form a large pouch, which opens by a wide mouth 

^ femoral vein (From a Photo- 

The Effects of this condition are very varied graph ) 

The circulation in the lower parts of the leg may 

be impaired, especially that of the skin The limb feels heavy and 

painful , forcible exertion may cause a sensation of tension, and after 


(From a 
graph ) 


Photo- 


standmg or exercise there is usually a little oedema of the ankle 
The capillaries in the papillae often become dilated, appearing as 
minute reddish puncta, which subsequently run together and form 
brownish patches of pigmentation Eczema is induced by the irrita- 
tion of rough and coarse trousers or dirt, often terminating in actual 
ulceration Any lesion, such as a scratch or abrasion, instead of 


healing readily under a scab, tends to spread and form an ulcer 
Injury to the vein may lead to thrombosis and spontaneous cure, but 
coagulation sometimes occurs idiopathically m the pouches, especially 
in gouty subjects The clot may subsequently shrink and form a 
small fibrinous or calcareous mass, known as a ‘ phlebolith,’ but some- 
times the thrombosis spreads into deeper or larger veins, and then 
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fragments of clot may be detached as emboli Occasionally the 
dilated pouch of a varicose vein gives way, and an alarming gush 
of blood results , the same may follow the extension of ulceration 
through the vein wall The blood under these circumstances is 
derived, not only from the lower, but also from the upper end, 
inasmuch as the valves have become incompetent , a column of blood 
extending from the right auricle is thus tapped near its lower end, 
and, unless prompt precautions are taken, the patient’s life may be lost 

The Treatment of varicose veins may be described as palliative 
and radical 

Palliative Treatment consists in removing any source of obstruction 
m the shape of tight garters, m limiting the amount of standing, in 
moderate massage, together with the application of either an elastic 
stocking or an mdiarubber bandage The bowels should be kept 
well open, and the general health attended to Eczema may be 
treated by the application of soothing and drying ointments, c g , ung 
zmci benzoatis , or if the skin is chronically infiltrated and thickened, 
by the use of weak tarry applications, eg , ol Rusci (i part to 4 of 
vaseline), or of ichthyol (5 or 10 per cent m vaseline) Varicose 
ulcers are treated on ordinary principles, or by Unna’s method (p 89) , 
but repair is often delayed till the veins have been dealt with by 
operation 

Radical Treatment consists m the excision of the distended veins 
Before operating it is important to make certain that the condition is 
not due to thrombosis of the deep trunks, as interference would then 
do more harm than good, and the varix would be certain to recur in 
neighbouring collateral veins Operation is specially indicated when 
thin, dilated pouches exist , when elastic stockings cannot be com- 
fortably worn, as in the tropics , when ulcers exist which refuse to 
heal , when the condition is very extensive and painful, and especially 
if large bunches of dilated veins are seen , or when there is a distinct 
impulse or thrill on coughing, indicating that the valves which protect 
the veins of the leg are defective It may not be practicable to 
remove all, but if the largest and most prominent are taken away, 
the others will probably shrink and disappear There are two chief 
plans of doing this (a) Small portions are removed at several different 
situations The skin is pinched up over the vein, and incised by 
transfixion , the vessel is usually bared by this means, but may need 
a little cleaning An aneurism needle is passed beneath it, and the 
vein isolated sufficiently to allow of its being grasped by two pairs 01 
forceps, and divided between Each end is now freed, and drawn 
out of the wound as far as possible , it is then ligatured and removed 
Probably inches of vein may be taken away through a i-mch 
incision The wound is sutured without drainage and dressed 
( b ) Long incisions are made, perhaps 6 inches or more, through 
which larger clusters of veins may be dealt with The wound should 
not he over the most dilated parts of the vessel, as there the skm is 
often thin and unhealthy, but should be curved so as to include as 
much sound skm as possible, whilst crossing the vessels once or 
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twice All collateral branches, especially the deep ones, must be 
secured, and this, in fact, constitutes the great advantage of the 
operation, viz , that so many anastomosing channels are obliterated 
( c ) A simpler procedure has been advocated by Trendelenburg, \ iz , 
the removal of a portion of the internal saphena high up, so as to 
break the weight of the superjacent column of blood In many cases, 
but especially where there is an impulse on coughing, it is a most 
valuable measure, though the enlarged veins lower down should also 
be excised (d) When vanx involves the upper end of the internal 
saphena, which is dilated to constitute an ampulla, it is scarcely 
advisable to attempt removal of the pouch, as the communication 
between it and the mam trunk is so short and wide that the applica- 
tion of a ligature becomes risky, and a sudden rise of intravenous 
pressure, as by vomiting, might force off the ligature The vein 
must be tied below the pouch, which will become contracted, with or 
without clotting of its contents, when the blood-current is deflected 
After an operation for vanx the patient should remain m the 
recumbent posture for three weeks, to allow clots to become firm and 
to permit the circulation to accommodate itself to the new arrange- 
ments On first rising from bed, it is well to support the limb for a 
time by an elastic stocking, mdiarubber bandage, or, better still, by a 
‘ Crepe Velpeau ’ bandage 

Inflamed Varicose Veins are not unfrequent, and may result in a 
natural cure of the condition The symptoms are those of a superficial 
phlebitis, and the treatment indicated for that condition should be 
followed In cases where there is much pain it may be justifiable to 
excise the thrombosed vessels, taking the precaution first to secure 
by ligature the vein above the clot, so as to prevent any risk of 
embolic detachment Operation of a similar type is also required 
when thrombosis is gradually spreading upwards, and threatening to 
affect the deep trunks, eg, in the neighbourhood of the saphenous 
opening, or when portions of clot are being detached as emboli, 
giving rise to pulmonary symptoms 

Haemorrhage fiom a Ruptured Vein needs prompt and decisive 
treatment The bleeding spot should be commanded by digital com- 
pression, and the patient laid on the back with the limb elevated, until 
either a pad of antiseptic dressing can be applied to the wound, or a 
handkerchief or bandage secured over it 

Narvus 

• » 

A naevus is a vascular tumour developing m the skin or mucous 
membrane and m the underlying tissues, and consists of a congeries 
of vessels held together by connective tissue Naevi are of congenital 
origin, 01 develop soon after birth Left to themselves, they may 
shnnk and disappear, but more often they increase m size more or 
less rapidly, whilst sometimes they remain passive and persist through 
life Two chief varieties are described 

The Capillary Nsevus (or mother’s mark) occurs m the form of a 
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slightly raised flattened mass, bright red or purple m colour, according 
to the relative amount of arterial or venous blood present, and with 
occasionally a somewhat irregular or nodulated surface, in which 
larger vessels may be seen ramifying It consists merely of a mass 
of capillaries lined with endothelium communicating with a few 
arterioles and venules, and held together by loose connective tissue 
Several such growths may be present m the same individual, and 
they are usually quite small, not exceeding an inch or two in diameter, 
though sometimes they extend widely over the face and neck, and 
are then very superficial m character, and somewhat dusky in colour, 
constituting the ‘ port-wine stain ’ If cut into, they bleed freely, but 
the haemorrhage is easily stopped by pressure 

Occasionally a naevoid development may be observed involving 
half the body, and limited almost exactly by the middle line , this 
condition is known as iuvvus mins latens It may consist of a purely 
vascular manifestation, or the skm may be hypertrophied and covered 
with small soft papillary excrescences 

Treatment is usually simple in the extreme Small superficial 
nasvi can be completely cured by some form of cauterization, such as 
the application of the electric or actual cautery, ethylate of soda, or 
nitric acid , in applying fluid caustics, the surrounding skin must be 
protected by a thick layer of vaseline In exposed situations electro 
lysis (vide infra) is the best plan to adopt m order to prevent the 
formation of a scar, but excision will often give an equally good result 

The Cavernous or Venous Nsevus most commonly involves both skin 
and subcutaneous tissues, but is sometimes purely subcutaneous It 
consists of a more or less prominent swelling, soft to the touch, and 
easily compressible, but refilling when the pressure is removed 
There is no pulsation or bruit, and the mass may be lobulated If sub- 
cutaneous, the skm over it is somewhat bluish m colour, but the 
mixed forms are dusky red Occasionally it may undergo spontaneous 
cure from inflammation and thrombosis, and cysts are sometimes 
found m the centre of a ngevoid mass, indicating that a partial attempt 
at this process has occurred V enous naevi consist of a collection of 
vascular spaces lined with endothelium, some tubular like veins or 
capillaries, others mere pouches, held together by fibrous tissue The 
arterial supply is not very great, but the arteries usually open directly 
into the venous spaces without the intervention of capillaries (p 198) 

The Treatment is by no means as simple as m the former variety 
The following plans may be mentioned 

1 Excision of the growth should always be adopted where prac- 
ticable Cases which formerly were dealt with by strangulation are 
now treated by this means The bleeding is never great, even if 
the nsevoid tissue is encroached upon by the knife, and only a few 
vessels will need to be tied Circular growths should be removed 
by crescentic incisions, and a little undercutting will usually enable 
the edges to be easily approximated In exposed situations Halsted’s 
subcuticular suture should be employed 

2 The Injection of coagulating and irritating fluids, such as per- 



SURGERY OF THE VEINS 


353 


chloride of iron 01 pure liquefied carbolic acid, has been employed, 
but has no advantages over electrolysis, and is more risky and less 
certain m its results 

3 Where excision is impossible, or where it is important to leave 
no scars or only minute ones, Electrolysis should be employed It 
consists m the passage of a current of high electromotive force 
through the mass, producing chemical and physical changes m the 
contained blood A Stohrer’s battery can be used, or any suitable 
collection of cells, connected in senes Both needles may be inserted 
into the mass, but it is sometimes wiser only to introduce one or more 
needles connected with the positive pole, whilst the negative pole is 
attached to a large electrode moistened and placed on some indifferent 
part of the body, such as the arm, back, or thigh The needle is 
often with advantage made of iron or steel, since it is usually cor- 
roded, and the chloride of iron thus formed acts beneficially m deter- 
mining coagulation of the blood , it must be carefully and thoroughly 
insulated when deep nsvi are treated, so as to protect the skin and 
prevent the current passing through it The use of the negative 
pole is more likely to produce scarring, since a caustic sodium com- 
pound is formed around it, and this may lead to sloughing of the 
tissues , the clot, moreover, is loose and spongy, whilst a much firmer 
coagulum occurs around the positive pole If the positive pole alone 
is introduced, a current equal to about 200 milhampkres, as measured 
by a galvanometer, may be passed for ten or fifteen minutes , if both 
poles are used, a curient half this strength is sufficient An anaes- 
thetic is needed, and the immediate effect should be to make the 
mass feel hard and firm by the coagulation of the blood , organiza- 
tion of the thrombus leads to obliteration of the vascular spaces and 
disappearance of the tumour The application may require to be 
repeated several times, and the needles should be freely worked 
about through the mass Not uncommonly the child becomes pale 
and faint if the nasvus is on the head, probably as an effect of the 
strong current upon the cerebral centres For the treatment of 
superficial nasvi, there is no necessity to have the needle coated , it 
is introduced into the mass m a number of places, especially where 
any definite vessels are seen, and of course does not penetrate deeply 
A very short application of the current usually suffices at each 
puncture , the nsevoid tissue turns white, and there is a little bubbling 
of gas around the needle It is best to deal first with the periphery 
of a nsevus, and then, when its extension is arrested, the central parts 
can be treated Of course, some scarring cannot be avoided, and 
hence it is wise not to do too much at one sitting, and to make the 
intervals sufficient!} long to allow cicatrization to take place 

A Nsevo-Lipoma is the name given to a somewhat rare tumour, in 
which a fatty element is blended vith nasioid tissue It is usually 
of congenital origin, or, at any rate, appears early m life, and is 
probably due to the undifferentiated formative cells of the embryo 
developing in a tvofold direction, so as to produce not only fatty 
connective tissue, but also vessels. It gives rise to a swelling, 
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lobulated and doughy, like a fatty tumour, although it is usually a 
little denser m texture than the ordinary lipoma It may be possible 
to reduce its size by compression, but no thrill or pulsation can be 
detected , a few dilated veins or capillaries are often seen on the 
surface The only treatment is excision 

Venesection 

Venesection or phlebotomy is a means of treatment which has 
largely fallen into disuse of late years, but is still occasionally 
employed with benefit When a patient is becoming cyanosed, and 
asphyxia is threatening either (a) as a result of pulmonary engorge 
ment from mitral incompetency, owing to the heart being unable to 
drive the blood into the systemic circulation , or ( b ) as a consequence 
of some accident involving the chest-wall and lungs, whereby the 
blood-aerating surface is so diminished that it cannot deal with the 
blood reaching it through the right side of the heart, which hence 



becomes enormously distended, and threatens to stop m a condition 
of diastole or (e) where inflammation of the brain is pending, and 
the pulse is hard and full , or ( d ) m many inflammatory states in 
strong, full-blooded individuals where the pulse-tension is high — m 
any of these conditions venesection may be used with advantage 

The median basilic vein at the bend of the elbow is that usually 
opened, since it is larger than the median cephalic, though placed 
more directly over the brachial artery, from which it is only separated 
by the bicipital fascia 

Requisites — A strip of bandage about 4 feet long , a lancet , a 
graduated bleeding-bowl , and finally a stick or bandage to be grasped 
by the hand, so as to cause contraction of the muscles, thus pressing 
the blood from the deep into the superficial veins along the communi- 
cating branch which enters the median just below its bifurcation 

Operation - — The patient should be seated in a chair , standing 
would produce syncope too rapidly, whilst the recumbent posture 
would allow too great an abstraction of blood before Natures 
danger-signal e , syncope) is evident The skm in front of the 
elbow having been purified, as also the fingers of the surgeon and 
the lancet, the bandage is tied round the arm with sufficient tight- 
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ness to arrest the venous circulation whilst the arterial supply is 
unimpeded Grasping the stick firmly causes the veins to become 
prominent The median basilic is now steadied by the left thumb, 
and an incision made into it (Fig 99, A) Blood will flow from it in 
a full stream, and is collected m the bowl When sufficient has been 
withdrawn, the stick is removed from the patient’s hand, the surgeon’s 
thumb is placed over the bleeding spot, the bandage above is relaxed, 
and a pad of antiseptic dressing placed over the wound and firmly 
bandaged m position , the arm is kept at rest for a few days to allow 
the small incision to heal Occasionally neuralgic pam is caused by 
the implication of some of the fibres of the internal cutaneous nerve 
m the cicatrix , whilst, if the lancet is plunged too deeply, an arterio- 
venous wound may be produced 



CHAPTER XIV 


DISEASES OF THE LYMPHATICS 
Affections of Lymphatic Vessels 

Acute Lymphangitis, or Inflammation of the Lymphatic Vessels, results 
almost invariably from the absorption along the lymphatics from an 
impure wound of septic material, which gives rise to irritation and 
inflammation of the surrounding tissues, and this may run on to 
suppuration The process is usually limited by the nearest lymphatic 
glands, which filter off the toxic products, but occasionally it spreads 
beyond them, and causes a true septicaemia Dissecting or post 
mortem wounds are not unfrequently of this nature 

Morbid Anatomy — The walls of the lymphatics become hyperaemic 
and infiltrated, and the tissues around are inflamed The lymph is 
said to coagulate in the vessels, forming a pinkish clot 

Clinical Signs — The characteristic appearance is that of fine red 
lines or streaks following the course of the lymphatics, perhaps up 
to the nearest glands , the parts thus inflamed are tender and 
cedematous If the mischief is limited to the mam trunks {tubular 
lymphangitis), these red lines remain isolated from each other, but 
if all the smaller lymphatic channels of a part are affected ( nttfonn 
lymphangitis), the redness merges into a generalized blush, and the 
condition is practically identical with cellulitis Localized foci of 
suppuration often follow, the redness increasing and the parts be- 
coming dusky and brawny, until finally the centres soften and 
fluctuate These phenomena are associated with fever and malaise, 
the temperature rising to 102° or 103°, possibly attended by rigors, 
vomiting, and diarrhoea 

Under suitable treatment resolution rapidly follows, but suppura- 
tion may occur either m the glands or m some loose mass of cellular 
tissue traversed by the lymphatic trunks, or as a chain of abscesses 
m the course of the vessels Occasionally the lymphatic vessels 
become permanently occluded, and a form of solid or lymphatic 
oedema results Recurrent attacks of this type are not uncommon 
m connection with chronic eczema or ulcers of the leg, and may lead 
to a form of elephantiasis In a few cases the patient dies from 
general septicaemia, or from exhaustion following diffuse suppuration 
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Treatment is first of all directed to the causative focus, which 
must be thoroughly purified, so as to cut off the supply of irritating 
to\ms to the lymphatics The limb itself is kept at rest m a slightly 
elevated position, and either irrigated with cold lotions, or treated 
with belladonna fomentations Abscesses are opened as soon as they 
develop Any subsequent oedema of the limb is remedied by massage 
and firm bandaging, provided no venous complications are present 
Constitutional treatment consists m the administration of a purge, 
followed by quinine and tonics, care being taken that constipation is 
not thereby produced A light and nutritious diet is ordered, together 
with stimulants, if necessary 

Chronic Lymphangitis either results as a sequela of an acute attack, 
or is met with as a separate condition It is most frequently seen m 
connection with venereal disease, the dorsal lymphatics of the penis 
becoming enlarged, hard, and cord-like, especially in cases of primary 
syphilis This is usually accompanied by a solid cedematous condition 
of the prepuce and enlargement of the inguinal glands Under 
appropriate antisyphihtic treatment, the swelling quickly subsides 
A tuberculous type of chronic lymphangitis also exists m which a 
primary focus, say, on a finger is associated with secondary deposits 
along the lymphatics up the arm Each nodule is at first of firm 
consistency, but gradually softens and breaks down Naturally, 
such a case is liable to be followed by general dissemination 
The tieatment consists in the excision, if possible, of each focus 

The cheeks and nose are occasionally the seat of a chronic 
relapsing lymphangitis, due to the absorption of sepsis from sores or 
ulcers within the nostril It is characterized by patches of hyper- 
agnua and some amount of tissue infiltration, and for its cure the 
causative sores must be dealt with The thick lips of a tuberculous 
child are of a similar nature, and due to the constant irritation of 
cracks along the lip margin 

Rupture or Division of the Thoracic Duct during operations on 
the neck is manifested by an escape of chylous fluid, vhich 
coagulates on standing, if the flow continues, exhaustion quickly 
follows Cases, however, have been published showing that the 
condition is not necessarily fatal, and that if the wounded vessel 
can be secured, as by ligature or forcipressure, recover}'’ may 
ensue In such instances the thoracic duct probably opens by 
several mouths into the subclavian vein, and only one of the 
branches has been injured 

Lymphatics, like bloodr essels, are liable to distension and dilata- 
tion, v Inch may be either congenital or acquired, and are knov n as 
Lymphangioma or Lymphangiectasis It is impossible to draw an 
absolute line of distinction betv een the two conditions, but the latter 
term is applied mainly to cases v here normal lymphatics are dilated 
and their continuity w ith the normal lymphatic circulation persists, 
whilst a lymphangioma is the result of a new formation Of course, 
the two conditions may develop side by side 
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Lymphangiomata are growths composed of newly-formed lym 
phatics, together with a variable amount of connective tissue, which 
is sometimes of a markedly fatty nature They may be congenital 
or acquired, but even m the latter case there is probably some under 
lying congenital element, which was only awaiting some irritation or 
localized injury to determine its development Two varieties may 
be described, the capillary and cavernous 

(a) The Capillary Lymphangioma is usually congenital in origin, 
but often increases considerably as the child grorvs, and may attain 
large proportions When developing in the skin, it may be termed 
a lymphatic nsevus, and in origin and development it well merits the 
title The patch is usually of a dull yellowish-brown colour, but this 
varies with the amount of blood present , it may be smooth-topped 
like a wheal, or warty in appearance, but on examination with a 
lens each projecting point contains a vesicle This type of growth 
is sometimes very extensive, and may be associated with tumours 
of the underlying connective tissues We recently removed a 
large fatty mass from the anterior thoracic wall of a child, the 
greater portion of the projecting surface of which was covered with 
a capillary lymphangioma The only tieatmeiit for this condition is 
excision or destruction by a caustic 

In the subcutaneous tissues the capillary variety is often associated 
with large cysts of the cavernous type It constitutes a soft swelling 
which when cut into has a spongy texture and exudes a large amount 
of lymph, with some blood This form is rarely well defined, and 
may burrow widely, invading and infiltrating the tissues, and, indeed, 
m some cases may almost be looked on as of a malignant nature 
Free excision is the only cure 

(b) Cavernous Lymphangioma — The lymphatics here lose their 
tubular condition and give rise to cyst like swellings which vary 
much m size 

In the skin they are rarely larger than a split pea, and may co exist 
with the capillary variety Any part of the body may be affected, 
and the lesion manifests itself as a series of small vesicles, which 
persist and are unaccompanied by any inflammatory redness, thus 
serving to distinguish it from herpes They contain lymph, and, n 
opened, a considerable flow of this fluid (lymphorrhcea) may result, 
lasting for some time They have been observed most frequently on 
the inner side of the thigh and on the prepuce Treatment consists 
m excision, or m laying them open and cauterizing the base 

In the deeper structures large multilocular cystic swellings may 
be produced , these are most frequently seen in the neck, and the 
condition is often termed a Cystic Hygioma (Fig ioo) The descrip 
tion given m Chapter XXXI would apply equally well to a tumour 
of this nature m any other part of the body Removal by dissection 
is often very difficult, especially m old-standing neglected cases , the 
limitations of the mass are sometimes very indefinite, and it may be 

* See Carless, Some Cases of Lymphangioma,’ Brit Joutn of Child) en s 
Diseases, February, 1904, p 56 
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necessary to leave the wound open and pack it, so as to ensure 
healing by granulation 

Lymphangiectases are more frequently acquired than congenital, but 
the latter condition occurs, and is then probably due to some abnormal 
development of the lymphatics or to ante-natal inflammatory mischief 
Macroglossia and macrocheilia are congenital enlargements of the 
tongue and hp, due to lymphatic obstruction and to an associated over 
growth of the connective tissues of the parts 

In a few cases the opening of the thoracic duct has been obstructed 
or compressed, leading to such backward tension that the receptaculum 
chyli has ruptured and the peritoneal and pleural cavities have been 
filled with a serous or chylous exudation Virchow described one 
case where the opening was congenitally absent (in a calf) and the 
lymphatics throughout the body were enormously distended, especially 
those of the small intestine 

The condition known as Chylous Hydrocele, m which there is an 
effusion of milky fluid (presumably chyle) into the tunica vaginalis, 



Fig ioo— Cxstic Hygroma of Neck (From a Photograph ) 

The patient was a child of a few weeks The cyst was opened and the mass 
pai tially removed Recurrence ensued, and a furthei operation of a very 
extensive chai icter was lequired As the Iymphangiomatous tissue had in 
vaded the sterno mastoid and parotid gland, it was impracticable to remove 
it totally The child finally succumbed to septic lymphangitis and exhaustion 

is probably due to some such obstructive cause In a case under our 
care the lymphatics of the spermatic cord were dilated by a similar 
fluid in a beaded manner 

Elephantiasis is a hypertrophic condition of the subcutaneous 
tissues and skin resulting from chronic lymphatic obstruction Two 
chief varieties are described (1 ) E aiabuin, due to a development 
in the lymphatics of living parasites, viz , tire Film ta saugmuis homims , 
(11 ) the non-filanal type, which may arise from many causes, such as 
the deposit of tuberculous or cancerous material in lymphatic glands , 
the obliteration of lymphatic channels m operations for removing 
such glands , recurrent attacks of lymphangitis in cases of chronic 
eczema or ulcer, leading to a gradually increasing obliteration of 
lymphatics The condition generally affects the legs, but the scrotum 
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is not uncommonly involved, and occasionally the inammse, arms, 
or face The accompanying illustrations (Figs iox and 102) indicate 
that the non-filanal type may be just as severe as the other, although 
this is unusual 

Three chief phenomena manifest themselves as the outcome of 
such obstruction, viz , (a) Solid 01 lymphatic oedema, a condition in 
which the subcutaneous tissues become firm, infiltrated, and brawny, 
but the fluid cannot be expressed from them, as m an ordinary 
oedema , ( h ) hyperplasia follows, affecting not only the subcutaneous 
tissues, which are markedly thickened and increased m amount, but 



Fig ioi — Non filarial Elephantiasis of Both Leg<= 

Fiom a woman who had never been out of England The cause was not 
apparent, but had been in action many jeais 

also the skin, which becomes coarse and wart-like in appearance 
(c) The warty stage is usually preceded by a development of vesicles 
(dilated lymphatics) m the papillae, and from these when ruptured a 
considerable flow of lymph (lymphoi rhcca) may follow If sepsis 
supervenes, chronic ulceration and recurrent lymphangitis may follow 
The pseud-elephantiasis arising from chronic ulcers, or from disease 
of the lymphatic glands, can usually be dealt with by the pressure of 
an elastic bandage , but the limb is very likely to remain permanently 
enlarged, and m some cases where intractable ulceration and lymph 
fistulas exist amputation is the best treatment 

Elephantiasis Arabum (syn Barbadoes leg) requires but little notice 
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here, as it is seldom seen m this country, being mainly limited to the 
tropics, especially the West Indies and South America The legs, 
scrotum, and vulva are the parts most frequently attacked, but the 
face or breast may also be affected It manifests itself as a hyper 
plasia of rariable size of the subcutaneous tissues, whilst the skm 
becomes thickened and wart-like, and from it a copious discharge of 
lymph may escape The parts sometimes attain enormous dimen- 
sions, the scrotum even reaching to the ground when the patient is 



Fig 102 — Non-filarial Elephantiasis of Scrotum Penis, and Thighs 

(From a Photograph ) 

The patient was a young man, and the cause of the tiouble suppuiation of the 
inguinal glands after scarlatina , the cicatrices of the incisions required in 
ordei to deal with the glands aie plainly to be seen The scrotum was 
much enlarged and very solid , the skm over it was covered with papil- 
lomatous growths, due to tymphatic dilatation The skm of the penis was 
much thickened, and the subcutaneous tissues infiltrated Over the thighs 
were scattered numbers of vesicles, which, when pricked, evuded lymph, 
and some of these were becoming transformed into solid fibrous growths 
The legs and feet were also in a condition of solid cedema 

sitting The disease persists for many years, and is not directly 
fatal 

The condition is due, as already mentioned, to the obstruction 
caused by the development of the Filana sanguinis homims in the 
lymphatics These are spread (according to Manson) by the agency 
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of mosquitoes, m whose bodies the intermediate stage is passed 
The dead mosquito, with its parasitic contents, falls upon the water, 
and in this way the ova find an entrance into the htiman stomach, 
where the young worm is set fiee, bores through the gastric mucous 
membrane, and finally becomes lodged m the lymphatics, especially 
those of the extremities Not more than two or three pairs of mature 
filariae are generally present in the same individual The body of 
the female worm (which attains a length of 3 inches) is mainly 
occupied by the reproductive organs, and a countless number of 
embryonic filanas are produced Some remain coiled up m the 
lymphatic spaces, and give rise to the phenomena of lymphatic 
obstruction Others become uncoiled, and are then about inch m 
length , they find their way into the blood-stream, sometimes at night 
(F nocturna ), sometimes m the day (F diinna ), and can be readily 
seen under the microscope (p 52) Manson claims that they are 
taken into the body of the mosquito with the blood vlnch it abstracts, 
and thus a fresh generation is developed 

The Treatment is extremely unsatisfactory Of course, if one can 
localize the situation of the parent filanse, as has been possible in 
a few cases, they should be excised , but even then the lymphatic 
obstruction may persist Mr R J Godlee has treated several cases 
where the leg was affected by dissecting out the dilated lymphatics in 
the groin and implanting them into a tributary'- of the internal saphena 
vein, so as to relieve the limb of its engorgement with lymph, a 
process facilitated by elevation of the limb and the use of elastic 
bandages , the results have been encouraging In other parts of the 
body one has to depend on less satisfactory measures When the 
face or trunk is involved but little can be done When the scrotum 
is affected, the morbid tissue can be freely dissected away, sufficient 
skm being left to cover m the wound if possible , the penis and testes 
must first be isolated, and then the scrotum amputated, a tourniquet 
being used to restrain the bleeding Similarly, m very old-standing 
and aggravated cases of elephantiasis of the leg amputation may be 
the only resource 

Affections of Lymphatic Glands 

Acute Lymphadenitis, or Inflammation of Lymphatic Glands — 1 he 
Cause of this condition is almost always the absorption of some 
irritative material (toxic or infective) from the periphery When a 
part becomes inflamed, there is always an increased flow through the 
efferent lymph channels, owing to the exudation , the result of this is 
an increase m size of the glands to which the lymph is carried, which 
quickly subsides when the inflammatory process is at an end. If, 
however, irritating toxins are produced m the inflamed area, they 
give rise to a more prolonged and serious affection, whether accom- 
panied or not by a similar condition of the lymphatic vessels When 
pyogenic organisms are also absorbed, suppuration almost invariably 
results In fact, the lymphatic glands must be looked on as the 
filters by means of which Nature eliminates many sources of disease 
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It is curious that certain peripheral infective conditions are not at all 
liable to produce enlargement of the glands, eg , spreading gangrene 
and many forms of cellulitis , possibly the acuteness of the process 
causes lymphatic thrombosis in the efferent trunks, and thus hinders 
the absorption of the nouous material 

Pathologically, the condition is characterized by hyperaenna of, and 
exudation into, the gland, which becomes redder, firmer, and larger 
than usual Suppuration usually starts m more than one spot A 
certain amount of peri-adenitis, or inflammation of the surrounding 
tissues, is always associated with it, even m the early stages , the 
latter may be of little importance, but when the capsule has given 
way it may become so extensive as to constitute a diffuse suppurative 
cellulitis 

Clinically, the glands can be felt as enlarged, tender, and rounded 
masses, the skm over them being red and cedematous , when pus has 
formed, the swelling, which is at first hard and brawny, becomes soft 
and fluctuating They early contract adhesions to neighbouring 
tissues, and suppuration may extend widely beyond the glands, 
especially where there is much loose areolar tissue, as in the axilla 
Fever, malaise, and all the general phenomena associated with an 
acute inflammation, are usually well marked 

The Treatment consists, in the first place, in the removal of all 
sources of irritation, both physical and physiological The part rnust 
be kept at rest and protected from injury, and the offending wound 
or causative lesion dealt with by such antiseptic measures as may be 
needed to hasten its restoration to a healthy state Fomentations or 
poultices are applied over the gland, and the patient, after the 
administration of a purge, may be given quinine and iron, if necessary 
As soon as pus has formed, it should be let out by an incision, and 
the wound dressed antiseptically 

Special Forms of Acute Lymphadenitis 

The Axillary Glands are usually affected as a result of poisoned wounds of the 
hand or fingers, although other glands exist lower down in the arm, vi 7 , the 
supracondyloid, just above the internal condyle Boils in the axilla and excoria- 
tions or septic wounds of the breast may also cause an axillary abscess In this 
region a suppurative peri-adenitis is often superadded, extending widely under 
and between the pectoral muscles, reaching even up to the clavicle Care must 
be taken in opening such an abscess to avoid the main vessels by cutting from 
above downwards, midway between the anterior and posterior axillary folds, 
whilst Hilton’s method should be adopted in all cases where the pus is situated 
deeply 

In the Grom there are three groups of glands (1) The oblique set, running 
parallel to Poupart’s ligament, and becoming inflamed in affections of the penis, 
scrotum, perineum, anus, buttock, and lower part of the abdomen , (2) a super 
ficial vertical set, running with the long saphenous vein, and receiving lymph 
from all the superficial parts of the limb, except perhaps those from which the 
blood is returned by the external saphenous xein, the popliteal glands receixing 
the lymph from this region, and (3) the deep xertical set, receiving the deep 
lj’mphatics of the limb Abscess m the groin is opened by a \ertical incision, 
so as to allow the wound to gape when the patient sits, and prevent pocketing 
of mattei 
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Suppuiation in the glands of the Neck is exceeding]}' common, arising most 
often from affections of the scalp (ec/ema or pediculosis), ear (otorihaa or 
eczema), throat, 01 lips As to the exact distribution of the lymphatics, we must 
refer students to anatomical textbooks When opening a cervical abscess, care 
must be taken to avoid important structures, such as the external jugular vein, 
and to make incisions across the fibies of the platysma in older to gain space for 
efficient drainage 

Chrome Lymphadenitis — Three varieties of chronic inflammation 
of lymphatic glands are met with, viz , the simple, syphilitic, and 
tuberculous 

1 Chronic Simple Lymphadenitis is a condition resulting from some 
peripheral irritation, which is insufficient to cause an acute attack 
It also occasionally results from blows and strains, as m over-walking, 
being m such cases possibly due to obstruction to the lymphatic flow, 
owing to compression or rupture of the efferent vessels The glands 
become enlarged, tender, and painful, but as a rule they do not 
become adherent to one another, or to adjacent structures, and show 
but little tendency to suppurate This condition often precedes, and, 
indeed, may be looked on as a predisposing cause of, tuberculous 
lymphadenitis The Treatment consists in keeping the part at rest, 
removing if possible all sources of local irritation, combined perhaps 
with the local application of iodine pamt or friction with iodide of 
potassium or iodide of mercury ointment The general health should 
also be attended to, especially in children predisposed to the develop 
ment of tuberculous disease 

2 Chionic Syphilitic Lymphadenitis —The lymphatic glands are 
involved m several ways m the course of syphilitic disease (a) The 
primary lesion is associated with the development of an indolent bubo 
m the nearest lymphatic glands, which become hard, somewhat like 
almonds or bullets beneath the skin But little pam is noticed unless 
suppuration is taking place , this is never due to the syphilitic varus 
alone, but to the absorption of some septic matter from the primary 
lesion There is usually much more enlargement of, and infiltration 
around, glands m extragenital chancres than m those occurring about 
the genital organs ( b ) In the second stage, when general infection 
has occurred, the glands m many parts of the body are affected m 
the same indolent fashion (c) In the tertiary period the lymphatic 
glands may undergo a true gummatous change, or become enlarged 
and tender owing to the absorption of septic material from a broken- 
down gumma For further particulars and Treatment, see p 141 

3 Chrome Tuberculous Lymphadenitis occurs most commonly m 
children or young adults who have inherited a predisposition to the 
development of tuberculous disease, and more especially in those 
whose surroundings are unhealthy, and whose general condition is 
deteriorated by insufficient or bad food and want of fresh air Some 
local focus of irritation is usually present m the form of pediculosis 
capitis, decayed teeth, chronic otorrhoea, adenoids, or eczema of the 
face As a result of this, neighbouring glands become chronically 
inflamed, and, as Sir T Burdon Sanderson says, ‘ the soil is thereby 
prepared for the seed ’ The bacilli are conveyed to the gland by 
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the blood or lymph, gaining access through some breach of surface, 
or even perhaps through a healthy mucous membrane, or perhaps 
they may be derived from some deep focus of quiescent tubercle, say, 
m the bronchial or mediastinal glands, a situation in which tubercle 
is often unexpectedly found Any lymphoid tissue in the body may 
become the seat of tuberculous disease , but the glands of the neck, 
especially the submaxillary and the concatenate, are much more 
commonly involved than any others The axillary and inguinal 
glands are also not unfrequently affected, whilst tuberculous disease 
of those m the mesentery gives rise to the affection known as ‘ tabes 
mesentenca ’ 

The course of the case may be described under the following 
headings, although it must be remembered that the stages do not 
necessarily follow one another in exact sequence (1 ) The earliest 
manifestation of the disease consists in a fleshy enlargement of the 
glands, which cannot at first be distinguished, either clinically or 
pathologically, from a simple chronic hyperplasia The gland may 
be enlarged to many times its natural size, and on section looks 
pinkish in colour, and is of firm consistence Microscopically, all 
that is noticed is a great increase m the lymphoid corpuscles, together 
with some overgrowth and thickening of the fibrous capsule and 
trabeculae When tuberculous infection has occurred, the character- 
istic nodules can be seen under the microscope, but there is at first 
no change m the naked-eye appearances (11 ) Caseation follows sooner 
or later, and since the tuberculous nodules are often disseminated 
widely through the gland, many caseatmg foci will be found 
(111 ) Calcification of the caseous detritus sometimes occurs m those 
cases which are tending to recovery Such is accompanied by a 
fibroid thickening of the gland, resulting from overgrowth of the 
capsular and trabecular connective tissue This change is most 
frequently observed m the mediastinal and mesenteric glands, and is 
not very uncommon m the neck (iv ) More frequently suppuration 
ensues, sometimes from a simple emulsification of the caseatmg 
material, sometimes from a superadded infection with pyogenic or- 
ganisms Foci of pus develop at various spots m the glandular paren- 
chyma, and when once formed, these tend to amalgamate and cause 
the destruction of the rest of the glandular tissue, the fibrous trabeculae 
remaining longest unaffected, so that finally the gland is represented 
by a single abscess cavity surrounded by a pyogenic membrane of the 
ordinary tuberculous type, in which traces of the capsule can be 
observed Several of these abscesses may unite one with another, 
and thus a large multiloculated cavity, containing pus mixed with 
curdy debris, is formed (v ) A certain amount of pen-adenitis is 
almost always present, though not to any great extent m the early 
stages, when, however, suppuration has occurred, or if the glands 
are exposed to pressure or friction, they become adherent not only to 
neighbouring glands, but also to surrounding structures In the more 
chronic cases the fibro-cicatncial tissue thus formed may be so exten- 
sive as to fix the mass firmly to the deeper parts, such as the main 
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vessels and nerves, rendering removal by enucleation dangerous and 
almost impracticable Important vessels are occasionally eroded by 
an extension of the suppurative process, and this may lead to fatal 
haemorrhage (vi ) Sooner or later the abscess, if left to itself, bursts 
either at one or several spots, leaving ulcerated openings, through 
which is seen cedematous granulation tissue mixed with caseating 
material The edges are undermined, thin, and purplish, and the 
granulations sometimes sufficiently prominent to protrude through 
the openings as fungating masses A variable amount of pus escapes 
from these, and the condition may persist for many years if radical 
treatment is not undertaken (vn ) Under suitable local and constitu 
tional measures these sores may, and usually do, heal after a time, 
giving rise to a pulpy spongy cicatrix, which is often puckered and 
more or less keloidal, and may retain its vascularity for a much longer 
period than would a healthy scar Lymphatic oedema m the region 
drained by the affected glands is sometimes observed as a late conse- 
quence of this affection 

The usual complications met with m the course of all tuberculous 
diseases may also manifest themselves (p 165) 

The Treatment of tuberculous glands is palliative or radical 

Palliative Treatment consists mainly m improving the general 
health by means of suitable diet and tonics, such as cod-liver-oil and 
syrup of the iodide of iron, together with residence in a healthy, 
bracing situation, especially at the seaside, as, for instance, at Margate 
All sources of local irritation must be removed so as, if possible, to 
prevent infection with pyogenic organisms, and counter-irritants, such 
as iodine paint, are best avoided Rest of the affected part should be 
enforced as much as possible , m some cases the application of splints 
to restrict movement is advisable 

Radical Treatment — Wherever practicable, glands evidently tuber 
culous should be completely removed b> dissection, and even amongst 
the wealthy too much time should not be wasted in palliative measures, 
inasmuch as the longer the glands are left, the firmer will be the 
adhesions which they are likely to contract with surrounding tissues 
In the later stages, so far may this process have gone that removal 
by dissection is hopeless In such cases a free opening is made down 
to the diseased tissues, and as large a portion removed as possible, 
whilst the remaining deeper parts are scraped with a Volkmann s 
spoon The wound can rarely be entirely closed, and must be packed 
with gauze soaked in an iodoform emulsion (10 per cent ), and allowed 
to heal by granulation In septic cases the same line of treatment 
must necessarily be adopted 

In the neck very extensive operations may have to be undertaken 
for the removal ot tuberculous glands The incision varies with the 
situation of the mass, but every effort must be made to minimize the 
deformity and scarring In the upper part of the nejlj, when the 
glands he m front of the sterno-mastoid, an almost transverse incision 
may be employed, or one following the creases of the skm and very 
similar to that for ligature of the lingual artery (Fig 103, B) In 



DISEASES OF THE LYMPHATICS 


367 


the lower half of the neck an incision along the anterior or posterior 
border of the sterno mastoid (E) will often suffice, or if the glands 
extend backwards a transverse one just above the clavicle (A 1 ) 

When enlarged glands are present both in front of and behind the sterno-mastoid, 
as well as beneath it, their removal is perhaps most satisfactorily accomplished 
by a method suggested by Halsted The incision commences close to the tip of 
the mastoid process, and, passing forwards just behind the jaw, sweeps across 
the neck to the middle of the clavicle (Fig 103, A) , a second incision runs 
transversely just above the clavicle (A 1 ) The flaps thus marked out are dissected 
up so as to lay bare the sterno-mastoid and the enlarged glands The deep 
dissection commences from below and behind The supraclavicular triangle is 
first cleared, the omo-hyoid muscle being divided, but sutures are left on the ends 
for identification The anterior end is drawn up, and serves to raise the sterno- 
mastoid, which is then divided obliquely (D) below the spinal accessory nerve (C) 



Fig 103 — Incisions 1 or Removal 01 Tuberculous Glands i bom thf Neck 

A and A 1 , For removal of glands from both triangles (Halsted’s method) , B, for 
removing' glands from submaxillary and upper carotid regions , E, for 
removing glands in lower part of posterior triangle , C, spinal accessory 
nerve , D, site for division of sterno-mastoid 


The div ided ends are turned up and down so as to expose freely the glands lying 
on the carotid sheath, which are dealt with from below' upwards Special care 
must be taken of the nerves and of the internal jugular, but it is better to tie and 
remove this structuie than to leave it in the wound with a number of lateral 
ligatures applied During the \omitmg that is almost certain to follow such an 
extensive dissection, lateral ligatures would very possibly be forced off by the 
suddenly increased intravenous tension thereby induced When all the glands 
have been removed, the divided muscles are carefully replaced and sutured 
together, and divided fascue, etc , approximated by buried sutures In this, as 
111 all neck opeiations, the skin is brought together by Halsted s mtradermic 
suture, and it is wonderful how little scarring and defoimitj follow this extensive 
procedure „ 

The pte-aimcula) gland, lying on the capsule of the parotid, is some- 
times affected, and may cause facial paralysis, either as a result of the 
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sclerosing peri-adenitis, or from injudicious surgery Any incisions 
made with a view to remove the gland or to open an abscess therein 
should be made m the direction of the fibres of the facial nerve, 1 c , 
horizontally 

In the gtom, tuberculous glands are often mistaken for some condi 
tion due to venereal disease The history of onset and the extreme 
chronicity should suffice to establish a diagnosis The iliac glands 
will often be found similarly affected, and operations m this region are 
sometimes very extensive m consequence Well-marked pen-adenitis 
is usually present in the iliac fossa, and the glands may be very adherent 
Atrophy of the testicle sometimes follows, either from division of the 
spermatic vessels, or from their implication m the cicatrix 

Tumours of Lymphatic Glands 

The primary new growths occurring in lymphatic glands are Lymph 
adenoma, or Hodgkin’s disease, Lymphatic Leucocythaemia, and 
Lympho-sarcoma The subject has been greatly confused by the 
various names used by different writers, and by the fact that the same 
names have been used to denote very different conditions Further, 
the structure of the growths in these three conditions is very similar, 
and their clinical histones have often a great resemblance, so that it is 
frequently a difficult matter to refer a given case to its proper group 

Lymphadenoma, Hodgkin’s disease, or pseudo-leukaemia, is charac 
terized by a progressive enlargement of the lymphatic glands and of 
the lymphoid tissue of the spleen, liver, and other organs The 
affected glands and the masses in the viscera are quite charactenstic 
in structure, and have a very different appearance from that seen m 
simple hyperplasia of the glands or m infective processes The gland 
is homogeneous on section, the distinction between cortex and medulla 
being lost, and the whole of the gland being affected to the same 
extent, so that it is not possible, as m some malignant tumours, to 
distinguish between the actively growing and the older portions of the 
tumours The lymphocytes are greatly reduced m numbers, so that 
the fibrous stroma of the gland becomes more obvious , if the latter 
is not very abundant the glands remain soft, but sometimes the stroma 
is much hypertrophied, and then the glands become hard One 
type does not appear to pass into the other, and the soft form is, in 
most cases, more malignant and more rapid in growth than the hard 

Hodgkin’s disease is most common m young adults, but no age is 
exempt , it is decidedly more common m males than m females In 
some cases, as Trousseau pointed out, the cause of the first enlargement 
of glands is some inflammatory lesion, such as otitis media or dental 
caries, but usually no such origin can be traced The glands first 
affected are usually superficial ones, and many become enlarged in one 
region before others are affected elsewhere, constituting a condition 
sometimes termed benign o> localized lymphadenoma, the commonest 
group to be enlarged is the cervical, the axillary and inguinal being 
less often affected In other cases the deep glands become enlarged 
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first, and this most commonly m the mediastinal group, the retro 
peritoneal glands coming next in order of frequency When the disease 
is more advanced adenoid tissue m any part of the body may be 
affected The spleen is usually somewhat enlarged, and m about half 
the cases presents localized grayish- white tumours (the hard -bake spleen) 
Similar growths may occur in the liver, kidneys, etc , or m the skin 
The early symptoms are slight, the only thing noticed being the 
glandular enlargement In this stage the glands are isolated, and not 
adherent to the skin or to one another , they have little or no tendency 
to caseate or suppurate There may be slight irregular pyrexia, or a 
continuous fever, but no blood changes 

When the internal glands are first affected, the earliest symptoms 
may be those of pressure This is most marked m the mediastinal 
group of cases, m which the symptoms are those of aortic aneurism 
or thoracic tumour In particular, pressure on the superior vena cava 
is noted, leading to engorgement of the superficial thoracic veins 
In the later stages the glands often fuse together, forming hard 
masses of large size, and the disease becomes generalized The 
blood shows a moderate grade of anaemia of the secondary type, with 
a slight increase of leucocytes, especially of the lymphocytes The 
fever is more marked, and there is often severe itching 
Diagnosis — (1) From lymphatic leucocythcemia (pp 51, 370) Hodgkin’s 
disease is recognized by the entire absence of blood changes m the 
early stages, and by the presence merely of a secondary anaemia m 
the later Moreover, lymphadenoma usually limits itself to regions 
in which adenoid tissue is normally present , leucocyth senna may 
develop new growths in any part of the body (2) From lympho- 
saicoma it is known by the fact that it is almost invariably limited to 
the glands, and does not infiltrate surrounding tissues Lympho- 
sarcoma is characterized chiefly by its tendency to infiltrate, and also 
by producing secondary deposits in tissues xvhich are not rich m 
adenoid tissue (3) From tuberculous disease of glands the diagnosis 
is often difficult Tubercle is more common m the very young, and 
is more frequently bilateral The glands have a greater tendency to 
become united to one another and to suppurate, even when of small 
size In doubtful cases microscopic examination of an excised gland 
may be required to settle the diagnosis 

•The Tieatmeut of Hodgkin’s disease is unsatisfactory Arsenic in 
increasing doses is of the greatest value, and the glands should be 
excised whenever accessible, repeated and extensive operations being 
sometimes required 

Lymphatic Leucocythsemia is of little surgical interest except in so 
far as it simulates Hodgkin’s disease The symptoms m the two are 
practically identical, except that in the former there are marked blood 
changes , the leucocytes are vastly increased, reaching 150,000 or more 
per cubic millimetre, and there is a great preponderance of lympho- 
cytes, which constitute from go to gg per cent of all cells present 
dliere is also anaemia, often of some sex^erity (p 51) Arsenic is 
valuable, and operative treatment useless 
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Lympho-sarcoma — This term has been used m very different senses 
by different writers, and is best restricted to tumours which have a 
structure approximating to that of adenoid tissue — i e , which consist 
of small round cells, resembling, if not identical with, oidinaiy 
lymphocytes These cells are set in a reticulated stroma similar 
to that of the lymphatic glands, Peyer’s patches, etc These tumours 
approximate closely to the ordinary small round-celled sarcomata, 
the only point of difference being the better development of the 
stroma in the lympho-sarcomata They are recognised micro 
scopically by the fact that they invade and destroy the surrounding 
tissues, and by their structure, which resembles that of adenoid 
tissue, but is devoid of any distinction between cortex and medulla 
In some cases they are very difficult to distinguish from chronic 
inflammatory material of granulomatous type 

Lympho-sarcoma may commence in any part of the body, but in 
the vast majority of cases it originates m pre-existing adenoid tissue, 
most commonly m the glands m the root of the neck, the tonsil, or 
the mediastinum It may also affect the intestines (commencing 
probably in the Peyer’s patches) or m the testis When commencing 
m a region where its development can be followed, it is seen to form 
a rapidly-growing tumour, which is at first firm, elastic, and painless , 
later on, however, as it increases m size, it becomes tender, and may 
cause great pam from pressure on, or implication of, nerves It 
early contracts adhesions to surrounding parts, and gives rise to 
secondary growths in neighbouring glands by direct transmission 
I he superjacent skm is at first unaltered in colour and texture, but 
as the tumour increases, it becomes congested and shiny, and con 
tains a network of dilated veins Finally, it is involved in the 
growth, and ulcerates, an occurrence usually followed by the sprout- 
ing up of a bleeding fungatmg mass, similar in character to that 
formed by any other rapidly-growmg malignant tumour Dissennna 
tion of the growth throughout the viscera follows, death resulting 
from exhaustion and cachexia 

The Treatment consists m the removal of the mass, where prac- 
ticable, without delay If, however, extensive adhesions exist, this 
becomes absolutely impossible 

Secondary Growths m Lymphatic Glands are a special feature of 
all cancerous tumours In the sarcomata they are less common, 
but are always present in the case of melanotic sarcoma, lympho- 
sarcoma, and usually in sarcoma of the testis, tonsil, and thyroid 
1 he special characteristics of these are noted elsewhere 
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AFFECTIONS OF NERVES 
Injuries of Nerves 

The simplest and most common forms of injury to which nerves aie 
liable are Contusions and Strams, causing a sensation of tingling, 
or pins and needles, which usually wears off in the course of a few 
hours In severe cases variable degrees of loss of power and sensa- 
tion may ensue, and m hysterical women more or less neuralgia In 
patients suffering from gout, syphilis, or rheumatism, a chronic peri- 
pheral neuritis is readily induced, often of a somewhat intractable 
type, and this even develops m healthy mdn iduals Treatment 
consists in gentle friction with stimulating liniments 

Rupture of nerves without an external wound only occurs m con- 
nection with severe injuries, such as dislocations or fractures, and 
even then total division is rare, the sheath retaining its integrity, 
although the axis cylinders may have given way Immediate paralysis 
and loss of sensation usually follow, and may persist for a time, 
although repair not unfrequently occurs, since the sheath remains 
intact The doubt always existing as to the condition of the sheath 
regulates the Treatment which must be followed, viz , one of ex- 
pectancy Friction and electricity should be applied to the parts, 
and only when these have failed should operation be undertaken 
Secondary nerve suture under these circumstances is not a very 
successful proceeding 

Compression of a nerve is usually due to the growth of tumours or 
aneurisms, or to some displacement of bones, as m fractures or dis- 
locations , or, again, the nerve may be included m the callus formed 
m the repair of a fracture — e g , the musculo-spiral, owing to its 
proximity to the humerus — the symptoms not appearing till four or 
five weeks after the injury , or it may be met with m the form of 
crutch palsy, or as a result of splint pressure, as when the external 
popliteal nerve is compressed against the neck of the fibula Those 
nerves also which traverse bony canals m the skull are liable to 
pressure as a result of chronic osteitis and condensation of the 
surrounding osseous tissues Patients uho haie suffered from 
syphilis are more liable to develop chronic neuritis from slight 
pressure than other individuals The early symptoms are those of 
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irritation, e g , cramp and spasm of muscles or neuralgic pam , whilst 
the later ones, due to more prolonged compression, are those of 
paralysis and anaesthesia, combined sometimes with trophic pheno 
mena If the compressing cause can be removed, recovery, at any 
rate of a partial character, follows in time under suitable treatment, 
such as massage, electricity, and the administration of iodide of 
potassium or nerve tonics' 

Total Division of a Nerve — The Immediate Effects are (a) Paralysis 
of the muscles supplied by the nerve , ( b ) complete anaesthesia of 
the parts supplied by it, which, however, is not necessarily permanent, 
since sensation may be conveyed by collateral trunks, the anaesthetic 
area passing through gradual stages of partial sensation before re 
covery is complete ( c ) Vasomotor paralysis is also produced, the 
limb becoming hyperaemic and warmer for a few days, and then 
subsequently colder and insufficiently supplied with blood (d) The 
excito-secretory nerves are paralyzed so that glands lose their func 
tions for a time 

The Secondary Effects vary with the character of the nerve injured, 
and are much more complicated than the former We must discuss 
them under five headings 

i Changes m the Nerve — Locally, the two ends retract very slightly, 
perhaps not more than the twelfth of an inch, and the space thus 
formed fills with blood, which is quickly absorbed and replaced by 
granulation tissue, and this in turn by a bulb-hke mass of fibro 
cicatricial tissue ( traumatic item oma), within which are found spaces 
filled with fine nervous fibrillse coiled up in loops and developed from 
the ‘ neurilemma cells, which, taking on an active neuroblastic func- 
tion, secrete short lengths of axis cylinders and of medullary sheaths , 
and these, linking themselves together into chains, form continuous 
axis cylinders and medullary sheaths ’* After an amputation, most 
of the divided nerves are found to have developed these typical 
bulbous ends (Fig 104), whilst m nerves accidentally severed in 
their continuity the bulbous mass which forms on the upper end is 
separated by an interval from the atrophied lower end, though there 
is usually a fibrous connection between the two These bulbs are 
often the seat of severe neuralgia In a few rare instances immediate 
union of a divided nerve is supposed to have occurred, as indicated 
by total and rapid restoration of function, but it is quite possible that 
the phenomena m question were due to a transmission of nervous 
stimuli by collateral nerve-trunks 

Pcnplieially, an almost immediate invasion of leucocytes occurs as 
the result of the traumatism, and these are followed and replaced 
after a few days by proliferated connective-tissue cells The so called 
Wallenan degeneration commences about the fourth day after the 
accident, m consequence of the separation of the nerve from its 
trophic centres It first shows itself m the medullary substance, 
which undergoes a kind of segmentation, becoming broken up into 

* See Ballance and Purves Stewart, * The Healing of Nerves ’ Macmillan 
and Co , 1901 
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irregular masses of myelme, which are absorbed by the connects e- 
tissue cells, and disappear entirely m about a month The axis 
cylinders also degenerate and disappear, being lost m the myelme 
masses The neurilemma cells proliferate m columns and form a 
fibro-cellular mass, which represents the 
nerve, and has long lost all power of 
conducting nervous or electric stimuli, 
although attempts at regeneration are 
made at both ends 

Pioximally , degeneration of the me- 
dullar)' sheath occurs, similar to that 
v Inch is seen m the distal portion, but 
only extending as far as the next node 
of Ranvier It is of but little significance 

2 Changes m the Muscles — Complete 
paralysis of motion necessarily occurs 
when a motor nerve has been divided, 
and the muscles involved slowly atrophy 
and undergo degeneration The atrophy 
is not noticed at first, and is not so rapid 
as that arising from infantile palsy, since 
it is simply due to separation from the 
trophic centres, and not to their destruc- 
tion As a result of the paralysis and 
atrophy, deformity may ensue, owing to 
a disturbance of the equilibrium normall} 
maintained between opposing groups of 
muscles The electi ical changes, too, are 
exceedingly important The faradic current rapidly loses its power 
over the affected muscles, and its effects totally disappear m two or 
three weeks, whilst the galvanic excitability remains for weeks or 
months, and even then only slowly diminishes, so that a condition 
develops in which the galvanic current produces a much greater 
contraction than the faradic {reaction of degeuei ation) As long as this 
phenomenon remains, there is a hope that restoration of the con- 
tinuity of the nerve may be followed by restoration of function , but 
when the muscles react neither to galvanic nor to faradic stimuli, 
the case may be looked upon as beyond repair 

3 Various modifications of Sensation, both special, general, and 
muscular, may be observed 

4 The blood-supply to a paralyzed part is always diminished, so 
that it looks blue and congested, owing to the weak circulation , con- 
sequently, the temperature falls and the vitality of the part is decreased 
1 his, associated with anaesthesia and the loss of trophic influence of 
the nerve centres, results m certain conditions which may be of con- 
siderable importance Thus, the skm becomes thin, atrophic, bluish- 
red, and shinj’- (* glossy skm ’ of Weir-Mitchell), or it may be rough 
and covered w ith scales, or even oedematous Chilblains are readil} 
produced, and any exposure to cold or heat may result in \ esication 


Fig 104 —Traumatic Neupoma 
of Posterior Tibial Ner\e 
after Amputation’ of Leg 
(From King’s College Hos- 
pital Museum ) 
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or even sloughing Wounds heal badly, and ulceration from slight 
irritants is very likely to occur, c g , corneal ulceration after division 
of the fifth nerve, and perforating ulcers of the foot The cutaneous 
appendages are also involved, the hairs falling out, the nails becoming 
rough, brittle, and scaly, and the sebaceous and sweat glands either 
discharging an abundant secretion, or remaining absolutely function 
less Atrophy of the smaller bones may follow, and ankylosis of the 
terminal joints of the fingers or toes In a growing child the develop 
ment of the part is always more or less unpaired The more 
exaggerated forms of trophic trouble just described only occur m 
irritative lesions of nerves, eg , when a foreign body is left m contact 
with them , simple section results merely in simple atrophy 

5 Finally, m a few cases changes have developed m the central 
nervous system which are of extreme interest In the early stages 
reflex spasms or paralyses are sometimes met with as temporary 
phenomena , but at a later date more serious symptoms may result 
Thus, m a glass wound of the median nerve, a healthy man treated at 
hospital developed a typical epileptic fit whenever the neuralgic 
bulbous end was touched The bulb was excised, and the nerve 
cleanly sutured, but without effect, the epilepsy and pam still remain- 
ing The median nerve was divided in the upper arm, and a portion 
removed, but without benefit Finally, the patient passed into a 
condition of chronic dementia, and died, no obvious lesions being 
found on post mortem examination 

Regeneration of a divided nerve must necessarily ensue if restoration 
of function is obtained Attempts at regeneration are always evident 
m the distal segment, whether or not it has been sutured to the upper 
end, but in the latter case the phenomena are later in appearance and 
are never carried to perfection, owing to the intervention of the end 
bulb Considerable discussion has arisen as to whether the new axis 


cylinders grow downwards from the central end to the peripheral, or 
whether they are developed m the distal segment The researches of 
Ballance and Purves Stewart certainly favour the latter theory The 
proliferated neurilemma cells always retain their longitudinal direction, 
and about three or four weeks after the operation (a little later, if no 
operation) thin beaded threads begin to show themselves along one 
side of such a spindle-shaped cell, and, gradually growing downwards, 
stretch out towards their nearest neighbours The union of these 
small segments constitutes the new axis cylinder, which is gradually 
covered in by a medullary sheath, also apparently the product of the 
neurilemma cells, and finally joins with the central end of the nerve 
The process takes some months to reach completion Clinically, the 
earliest evidence of regeneration is a slight return of sensation, which 
may be at first abnormal, and only slowly becomes of a normal type 
Motion is generally much later m its restoration than sensation, and 
may never be entirely recovered Under very favourable circum- 
stances it is possible for an interval even as great as inches to be 
bridged over by this process, but such an event is very unusual The 
use of a nerve-graft under these conditions may direct the energies of 
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the neuroblastic cells, but the graft is itself quite passive, being 
invaded by neurilemma cells from above and below 

The Treatment) of a divided nerve depends upon its size and function 
If small and of slight importance, no special treatment is required , 
but in any of the mam nerves of the extremities it is essential to deal 
with them at once by Primary Nerve Suture This is best accomplished 
by using a domestic sewing needle without cutting edges, or a fine 
Hagedorn needle, and the finest chromicized catgut, one or more 
stitches should pass through the nerve, and the rest merely through 
the sheath Absolute asepsis is essential m order to obtain satisfactory 
results 

If the wound has been inflicted months before, and a bulb has formed, 
Secondary Nerve Suture must be employed The nerve is first 
exposed by a free incision through the cicatrix, the two ends identified 
and isolated, and the fibrous tissue of the bulb removed to a sufficient 
extent to expose healthy nerve fibrillae , the divided ends are then 
brought together with as little tension as possible To fill up the gap 
resulting from removal of the bulb, traction upon each end of the 
nerve should be employed to stretch it, and the limb subsequently put 
up in such a position as to relax the parts, e g , the wrist flexed to a 
right angle, or the elbow bent (except when dealing with the ulnar 
nerve above the elbow, flexion of which increases the tension of the 
nerve) In one case we removed an inch or two of the humerus to 
allow the divided ends of the musculo-spiral nerve to be approximated 
In order to dimmish the drag on the fine end-to-end sutures, a tension 
stitch should be passed through the substance of the nerve, about 
| to } an inch from the divided ends 

Ncive-giafhng, in order to bridge over a defect, has not up to 
the present been found of much practical value, although a few 
cases of success are reported A nerve similar m size to that to 
be operated on is removed from an animal just previously killed, 
and carefully stitched in position Since it merely acts as a earner 
to the neuroblastic cells, the same result would possibly be obtained 
by passing several fine strands of catgut from one end to the other 

Nei ve anastomosis has been utilized in a few cases of facial paralysis 
and in a few other instances in order to restore movement A 
suitably placed motor nerve is united to the trunk of the affected 
nerve, and m time motor phenomena have manifested themselves 
with some degree of benefit 

Dunng the time that the paralysis continues the limb itself must 
be well massaged, the fingers or toes worked daily to keep them from 
getting stiff, and the muscles treated with electricity, and preferably 
by means of the electric bath, one electrode being placed m a basin 
of warm saline solution, and the other against the patient’s back, and 
the affected limb then dipped m the water till it becomes of a bright- 
red colour 

In many cAses where the original wound has been complicated with 
spreading septic inflammation the impaired mobility is as much due 
to the inflammatory adhesions of joints and tendons as to parafi sis 
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Inflammation of Neives 

Acute Neuntis is not a very common condition It is usually due 
to injury, gout, or rheumatism, but is occasionally observed m con 
nection with septic wounds The nerve may sometimes be felt to be 
swollen or tender, whilst severe pain of a neuralgic type is often 
complained of by the patient On microscopic examination the 
ordinary signs of inflammation are well marked, though mainly 
evident in the sheath The Treatment consists of rest to the limb, 
together with leeching or dry cupping over the course of the nerve, 
combined with belladonna fomentations and suitable general 
therapeutic measures 

Chionic Neuritis, or Perineuritis, is much more common than 
the former It consists pathologically m an increase of all the 
connective tissue of a nerve, both around it and between the fasciculi, 
with compression of the vessels and nerve-fibres It may result 
from injury, such as sprains, strains, or pressure, especially when 
the patient is suffering from syphilis, rheumatism, or gout, and is 
met With after influenza and in various toxic conditions, c g , alcohol 
ism, diabetes, malaria, etc It is very common m the fifth nerve, 
and in the branches of the brachial plexus The Symptoms vary a 
good deal with the nerve affected Occasionally it can be felt 
thickened and tender on pressure, whilst more or less severe neuralgia 
is also noticed, accompanied, perhaps, by some loss of power m the 
muscles supplied by it Trophic lesions may also be induced, such as 
perforating ulcer, or ankylosis of the terminal joints of fingers or toes 
The Treatment m the early stages consists m the administration 
of antidiathetic remedies, and, indeed, iodide of potassium, with or 
without mercury, is generally applicable Locally, prolonged rest is 
needed, with counter-irritation m the form of blisters, and later on 
massage with suitable liniments If there is any paresis, the muscles 
must be stimulated daily by the faradic current or electric bath 
Excessive pain is combated by administering hypodermically morphia 
or atropine Failing these, other means should be adopted, such as 
acupuncture, m which needles are passed into the substance of the 
nerve, and allowed to remain for a few moments , this probably acts 
by relieving the tension and inflammatory exudation within the 
sheath Various operative measures dealt with under neuralgia may 
be called for in severe and protracted cases 
For Tumours of nerves, see p 195 

Neuralgia 

Neuralgia is a condition which either the physician or the surgeon 
may be called upon to treat , it is exceedingly common, and may be one 
of the most terrible afflictions to which the human frame is subject 
It is characterized by a paroxysmal or intermittent pain of a darting 
or stabbing type, v Inch follows the course of some particular nerve 
or nerves, especially the trigeminal In this nerve the attack com- 
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mences suddenly, and the pam steadily increases until it reaches a 
climax, and then gradually or rapidly subsides These paroxysms 
may last minutes or hours, and may recur at varying intervals, either 
a few m a day or many in an hour , they may be induced by sudden 
noises, a draught of air, etc Moreover, pressure over the affected 
trunks may originate, relieve, or increase the pam, whilst the skm 
affected by them is often intensely tender, and even hypersemic and 
cedematous (the points douloureux of Valleix) Occasionally adjacent 
muscles become spasmodically and sympathetically contracted during 
the attack, whilst excessive secretion, such as from the lachrymal or 
sweat glands, is also induced Herpes is sometimes met with in the 
area of distribution of the affected nerve ( e g , shingles in connection 
with intercostal neuralgia) Neuralgic manifestations may occur m 
any sensory or mixed nerve, such as the intercostals or sciatic, or in 
complex bodies, such as the breast, testis, or the larger joints 

The Causes of neuralgia are very diverse, and the surgeon often 
has to look far afield m order to find them Thus, as predisposing causes 
may be mentioned the hysterical temperament, anaemia, and depress- 
ing circumstances of all kinds, especially mental anxiety and worry 
The diuct causes may be toxic, eg, malaria, influenza, lead, or 
mercury , reflex, e g , ovarian disease, worms, etc , central, from 
disease of the spinal cord or bram , radical, from pressure on the 
nerve-roots as they emerge from the spinal canal or cranium , or 
peripheral, owing to lesions of the trunks induced either by trauma, 
inflammation, or new growths 

Treatment consists primarily in attention to the general health, and 
the local application of counter-irritants and sedatives Iron and 
arsenic may be given to anasmic patients , anti-spasmodics, such as 
valerianate of zinc, to hysterical women , quinine or arsenic for 
malaria , whilst sea-bathing or change of air is often advisable 
Iodide of potassium and mercury are beneficial in all cases due to 
syphilis When the pam is excessive, morphia, even m large doses, 
may be required Empirical remedies, such as antipyrme, phenacetm, 
menthol, and croton-chloral hydrate will sometimes do good 

When, however, medicinal agents fail, surgical measures are 
indicated in order to allay the patient’s sufferings The following 
are the more usual methods adopted 

i In purely Sensory Nerves, such as the trigeminal, simple division 
or ncuiotoMiy has often been resorted to, but the relief gained is of a 
most temporary nature, since sensory nerves readily unite after 
division, and sensation is rapidly restored even when union is incom- 
plete, probably by transmission through collateral branches , hence 
the operation has fallen into discredit A more satisfactory' pro- 
ceeding is neuicctomy, or the removal of a portion of the nerve trunk, 
which does temporary good even in cases due to central causes, 
probably by placing the centre m a condition of rest through the ex- 
clusion of afferent stimuli As large a portion of the affected nerve 
should be removed as possible, and Thiersch suggested a plan of 
net i'c extuntion m which the trunk is laid bare at a suitable spot, and 
then grasped \\ ith forceps and tv isted out 
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Finally, if all such measures have failed, the roots of the nerves 
may be divided either within the skull or m the spinal canal, or the 
ganglia connected with their roots may be removed 

2 In a Mixed Nerve, conveying motor as well as sensory stimuli, 
net ve-stretcJnng has to be mainly relied upon The trunk is laid bare, 
and traction exercised, both centrally and peripherally, by means of 
a blunt hook if the nerve is small, or of the finger placed under it if 
large The clinical effect is to abolish the conductivity of the nerve 
for a time, either completely or partially , but since it is not divided, 
repair and restoration of function follow The elasticity and extensi 
bility of the nerves are considerable, and the force needed to cause 
their rupture has been accurately estimated It varies much in 
different individuals, and allowance must be made for this m all 
operations Thus, the sciatic nerve will stand about as much traction 
as an ordinary man can make with his finger and thumb , it should 
be applied steadily and continuously, not m a series of jerks The 
effect of stretching is to free the nerve from external inflammatory 
adhesions, and to alter the relations between the sheath and its 
contents The perineurium has its fibnllae, which are naturally 
wavy, straightened out, thereby compressing the lymphatic spaces 
between the fibres, and possibly rupturing the nervi nervorum The 
nerve becomes hyperaemic, and the medullary sheath of the tubules 
may be irregularly broken up 

Affections of Special Nerves 

The Cranial Neives — The Olfactoiy Neive may be involved in 
fractures extending across the cribriform plate of the ethmoid, or m 
severe cases of contusion of the anterior lobes of the bram without 
fracture, resulting in loss of smell (anosmia) 

The Optic Nerve is sometimes ruptured m fractures of the base of 
the skull running into the optic foramen, leading to sudden irre 
mediable blindness , or it may be compressed by effused blood or 
inflammatory exudation, either within or outside of its sheath, causing 
more or less complete loss of vision preceded by optic neuritis (i e , 
inflammation of the mtra-ocular termination of the nerve, or papillitis) , 
but if the haemorrhage has not been very extensive, vision may be in 
measure restored Orbital cellulitis not unfrequently causes pressure 
on the nerve, either immediately as a result of the inflammation, or 
subsequently by cicatricial contraction Syphilitic disease of the 
sheath, or the formation of a gumma m its neighbourhood, or mtra- 
orbital aneurisms or tumours, may likewise induce amblyopia from 
pressure on the trunk 

The Third Nerve (motor ocuh) being entirely motor, paralytic 
symptoms are those to be looked for They may arise from central 
causes, such as syphilitic or degenerative changes m the floor of the 
third ventricle , or from penpheral lesions, such as aneurisms, tumours, 
trauma, etc , either in the orbit, sphenoidal fissure, or base of the 
skull The Symptoms of complete paralysis are as follows (a) Ptosis, 
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or drooping of the upper eyelid, from loss of power m the levator 
palpebrse supenoris , (b) external strabismus, or squint, from paralysis 
of the inner, upper, or lower recti, the eye being also directed a little 
dmvnwards from paralysis of the inferior oblique , (c) mydriasis, or 
dilatation of the pupil, from palsy of the ins , (d) loss of accommoda- 
tion, from the ciliary muscle being paralyzed , and (c) some slight 
protrusion of the eyeball (exophthalmos), owing to most of its muscles 
being flaccid and relaxed In consequence, however, of its close 
proximity to the fourth, fifth, and sixth nerves in the walls of the 
cavernous sinus and sphenoidal fissure, symptoms referable to these 
trunks are often associated with the above, as also venous congestion 
of the eye and orbit from pressure on the sinus Should the eyeball 
be totally immobilized from paralysis of all its muscles without venous 
congestion, the condition is known as ophthalmoplegia externa, and is 
always due to central disease affecting the floor of the third \ entncle, 
and probably of syphilitic or tabetic origin The Treatment m most 
cases consists m the administration of mercury and iodide of potassium 

Paralysis of the Fourth Nerve (Pathetic), which supplies the superior 
oblique muscle, results m defective movement of the eyeball down- 
wards and outwards 

The Fifth or Trigeminal Nerve is occasionally torn m head injuries, 
giving rise to anaesthesia, with perhaps ulceration of the cornea , but 
such cases are exceedingly rare Much more common is the disease 
known as tugeimml neuralgia, or tic douloureux, which is more 
frequently observed in women than in men It is to be clearly distin- 
guished from the simpler forms of neuralgia due to some local irritation 
or general weakness by the paroxysmal character and violence of the 
pain , hence the term ‘ epileptiform tic ’ has been applied to it, and 
not inaptly represents the terrible nature of the affection As a rule, 
it commences in the infra-orbital or inferior dental branches, radiating 
thence to all the other divisions of the nerve The paroxysms are 
not very frequent at first, but they rapidly increase both in number 
and severity, until at last the patient becomes utterly prostrate, and 
either becomes a morphia habitue, or may even attempt suicide 
The condition is often influenced considerably by the general health, 
and intermissions of varying length occur The attacks are accom- 
panied by twitching of the muscles of the face, and even of the neck , 
also by unilateral sweating and hypersemia of the head, and the 
development of such marked ‘ points douloureux,’ that possibly the 
patient cannot brush his hair or wash his face on the affected side, 
I'hich becomes dirty and is often shiny from trophic changes 
Lachrymation is a marked feature during the attacks, and there may 
be a considerable increase in the salivary secretion, as also in that of 
nasal mucus 

The Cause of the neuralgia is unknown , m a few r cases tumours 
of an endothehomatous character ha\e been found imolving the 
ganglion, but in the great majority nothing abnormal can be found 
either in the ganglion or its branches 

In the Treatment of epileptiform tic innumerable remedies ha\e 
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been used, but the relief, if any, has been transient Morphia is the 
only agent which can be relied on, and the large and increasing doses 
required do so much physical and mental harm as to render its use 
quite unjustifiable, except as a temporary expedient Of course, all 
sources of reflex irritation should be relieved or treated, such as 
carious teeth, errors of refraction, mtranasal trouble, ovaritis, etc 
If the pam persists, Operative Measures will sooner or later be 
required Neurotomy and nerve-stretching can only give temporary 
relief, and excision even of large portions of the nerve-trunks is 
very frequently followed by recurrence The only procedure that 
holds out any certain hope of cure is removal of the Gasserian 
ganglion, or, at any rate, of its lower half , the facts that the first 
division of the nerve is rarely involved m trigeminal tic, that the 
nutrition of the eyeball is largely dependent on the maintenance of 
its nerve-supply, and that the upper part of the ganglion is intimately 
adherent to the outer wall of the cavernous sinus, have determined 
the practice of leaving the ophthalmic portion of the ganglion intact 
m the majority of cases The results of this operation have been 
very gratifying, and have improved with increased practice and 
modern methods At the same time it must not be looked on as 
devoid of operative dangers or risks , and hence, if the neuralgia is 
definitely limited to one division only, an extracranial neurectomy of 
an extensive character is advisable before attacking the ganglion , 
recurrence after such an operation, or the primary involvement of 
two divisions, indicates the major operation 

The Supi a-ot bital Nerve does not very commonly require division or extrac- 
tion, since neuralgia of this trunk is usually distinct fiorn epileptifoim tic, and 
certainly more amenable to therapeutic measures The pain often recurs about 
the same time each day, and may be treated by giving a pill containing ferri 
sulph , 1 grain, quininre disulph , 2 giains, and morphinae hydrochloi , A,& iaia > 
four hours before the attack is expected, and lepeatmg it every hour till six puls 
in all have been taken At the same time attention must be directed to any local 
cause of irritation Should the pam persist in spite of treatment, neurectomy 
may be undertaken The nerve emerges from the orbit through the supra-orbital 
notch, lying at the junction of the inner and middle thuds of the upper margin , 
it is leached by an incision following the course of the eyebrow, through which 
the orbiculans is divided along the line of its fibies(Fig 105, a) By incising the 
periosteum and depressing it, together with the orbital fat, the nerve can be 
followed back for some distance, and a considerable portion removed 

The I nft a-01 bital Neivc emerges from the foramen of the same name at a spot 
about * inch below the centre of the lower margin of the orbit It can be 
reached and divided by a horizontal or curved incision placed over this site 
(Fig 105, c) , but since such an operation is unlikely to give more than temporary 
relief, flic wot of the second division should be at once attacked if operative pro 
cedures are necessaiy It is most desirable to divide the nerve behind Meckel s 
ganglion, and hence the operations which are performed from the face (either 
Wagnei ’s, which follows the floor of the orbit, or Carnochan’s, which traverses 
the antrum) are objectionable, whilst they are almost certain to leave ugly 
cicatrices (Fig 105, d) , 

The pfeiygoid method, or, as it is called, the Braun-Lossen operation, is wnnou 
doubt the best for dealing with the root of the second division Our experience 
of this proceeding, which is now extensive, has induced us to modify the origma 
plans considerably, and our usual method of proceduie is as follows l“ e 
incision commences at the external angular process of the frontal bone, follows 
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the upper bolder of the zygoma, and curves downwards m front of the ear to 
reach the angle of the lower jaw (Fig 90, B) The flap thus marked out, con- 
sisting only of skin and subcutaneous fat, is dissected forwards, temporarily fixed 
by a suture to the nose, and protected with gauze The zygoma is exposed by a 
horizontal incision through the periosteum, which is cleared from the bone by a 
suitable raspator}', and drilled front and back so as to carry silver wires in the 
subsequent suturing up (Fig 106), it is then sawn through and turned down, 
together with the masseter The mouth is slightly opened with a gag, and the 
temporal tendon pulled well backwards from the front of the temporal fossa bj 
retractors, exposing thereby the pterygo-maxillary fissure, although the coionoid 
process is sometimes so large as to need partial or complete removal The 
internal maxillary vessels are then looked for, and, if possible, secured by hga 



Fig 105 — n, Incision for division 
of supra-oibital nerve, b, line 
indicating position of supra- 
trochleai neive, passing from 
angle o c mouth thiough the 
mnei canthus , the shoit cioss- 
hne at its uppei end is the 
incision required to expose 
it, c, position of infiaoibital 
neive and incision, rf, Cai 
nochan’s incision foi neuiec- 
tomy of the second division 



Fig 106 -Zxgoma and Lower 
Jaw in Situ to show Posi 
tion of Saw cuts and Drill- 
holes IN THE BRAUN-LOSSEN 
Operation and in that for 
Removal of the Gasserian 
Ganglion 


tuies and divided The root of the second divison of the fifth nerve can then be 
•looked up on an aneurism needle as it emerges from the foramen rotundum, and 
divided— a proceeding much facilitated b} chiselling awaj a bon> prominence 
\v Inch rises from the base of the great wing of the sphenoid, on the posterior 
aspect of the junction of the two limbs of the pterygo-maxillarj fissure Bj also 
dividing the neive as it emerges fiom the infra-orbital foramen through an 
incision in the face, the whole trunk is set free, and can be removed b> ti action, 
all the dental branches being torn across The displaced structures are then put 
back m position, the zygoma is sutured with silver wire, and the incision in the 
skin closed The results gained by this method have been verv satisfactoi j , the 
scar being scarcelj evident, and the movement of the jaw not impaired 

In the thud division trigeminal tic usually aflects the lingual and inferior dental 
branches, and should be dealt with bv dividing the trunk of the third division at 
the foramen ov ale 

The Infutoi Dental Nave is sometimes, however, the seat of neuralgia, due 
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to compression in its bony canal as a result of dental troubles It may then 
suffice to trephine the inferior maxilla, making the necessary incision along its 
lower border, and remove half its thickness, so as to expose the nerve m its canal 

Section of the thud division of the fifth nerve at the foiamcn ovale is best accom- 
plished in the following manner A flap of skin and subcutaneous tissue is 
reflected forwards from the parotid region, extending from the /ygoma above 
to the angle of the jaw below (Fig go, B), exposing thus the paiotid gland with 
the socia parotidis and the massetei muscle, covered by fascia If the incision 
is kept strictly to the subcutaneous tissues, the facial nerve is in no way 
endangered The masseter is then divided transversely immediately below the 
socia parotidis, and the vertical ramus of the inferior maxilla cleared of muscle 
and periosteum to a sufficient extent to allow the application of a 5-inch trephine 
just below the sigmoid notch, the remaining bridge of bone being subsequently 
removed by cutting pliers , enough bone is left in front and behind to preserve 
the continuity of the jaw with the articular and coronoid processes The fibres 
of the external pterygoid muscle can now be seen crossing the uppei part of the 
wound honzontally, and over it the internal maxillary artery sometimes courses, 
giving use to considerable hasmoithage if it is tvounded The lingual and dental 
neives aie usually found close together, emeigmg from under the outer pterygoid 
muscle, and lying between the internal pterygoid and the bone The penpheial 
portions should be twisted or pulled up, and divided below as fai down as 
possible, whilst by leti acting the external pterygoid outwards, the foramen ovale 
can be seen, if electnc illumination is employed, and the neive-tiunks divided at 
the point of exit The wound usually heals well, and leaves but little scar, 
although some impairment in the mobility of the jaw may lesult from the cica 
trization following disturbance of the muscles and tissues 

Removal of the Gasset tan ganglion is now usually undei taken through the 
temporal region by some modification of what is known as the Hartley-Krause 
method The pterygoid loute originally followed in the pioneer opeiations by 
one of us (W Rose) must be acknowledged to give insufficient exposure to ensure 
lemoval of the ganglion, and is now merely of historical intei est 

The Hat tley-Kiansc opeiation was devised independently by the two surgeons 
whose names aie associated with it An fi-shaped flap is maiked out in the tem- 
poral region, the base situated just above the zygoma Through this the sub- 
jacent bone is divided by chisel or electnc saw, and the whole flap of skin, 
muscle, and bone is turned down cn bloc , exposing the dura mater, which is 
gently stripped up from the middle fossa of the skull as far as the cavernous sinus 
The middle meningeal aitery is exposed and tied just above the foramen 
spinosum, 01 the foramen may be plugged with punfied sponge or wax Haemor 
rhage from the small vessels, especially the veins, of the dura mater is sometimes 
profuse, but usually ceases upon gentle pressuie The duia mater and tempoio- 
sphenoidal lobe of the brain are held up by one or two suitably-shaped spatulas, and 
the second and third divisions of the nerve are seen running from their foiamma 
to the ganglion The dural sheath of the ganglion (cavum Meckeln) is opened, 
the ganglion itself detached from the bone, and as much of it as is thought 
necessary removed The caveinous sinus may be wounded in this stage, 01 the 
duia itself give way and cerebro-spinal fluid escape Removal of the spatulas 
allows the brain to re-expand , the bone is then replaced, and the wound closed 
The temporary compression of the brain seems to do no harm if the spatulas 
are held with great gentleness, although temporary aphasic symptoms have been 
known to follow 

Various modifications of this procedure have been suggested Many surgeons 
xemove the bone from the temporal fossa completely with trephine and rongeur, 
and this certainly gives a better appioach to the deeper parts The subsequent 
defect in the cranium is covered m by the temporal muscle, and is of little im- 
portance As to the extent of bone that is removed, practice varies Some keep 
well above the infra-temporal crest and work rather from above — 1 c , they simply 
take away the portion of bone turned down in the original Hartley-Krause method , 
others, notably Doyen,* take away the bone from the floor of the middle fossa 


* F01 Dojen’s operation, see Piactitiouci , May, 1902 
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down to the foianun ovilc , othcis, aguii, divide the zygoma at caeh end of the 
oval flap of skin and niusele turned town, and theieb} gain a eeitain amount 
of 100m Sueli modihe itions 11 e of little leal nnpoi lance complied with the 
lceogintion of the puneiple th it the ganglion can 011I} be satisf ictorily approached 
bj lifting up the temporo sphenoidal lobe and dura matei 

In all these opeiations special caie must be taken of the eje as its nutiition is 
likelj to suflei The conjunetn il sae should be u ished out with wann sublimate 
solution (1 111 2,000), and the lids stitched togclhci These stitehes aie lemoved 
on the fourth or fifth da}, and the conjunctiva washed with waim boiacic lotion, 
but a pad should be kept ov ei tile eye foi a foi tnight 

The Sixth Nerve may be torn or compressed, either in its intra- 
cranial course along the inner wall of the cavernous sinus, or as it 
passes through the sphenoidal fissure, or in the orbit, as a result of 
penetrating wounds or blows Its division causes paralysis of the 
external rectus and consequent internal strabismus 

The Seventh or Facial Nerve may be paialyzcd from a great variety 
of causes, which may be described under the following headings 

(a) Inti act aiual Lesions — If simply coiitcal, as from pressure, haemor- 
rhage, degeneration, etc , a limited poition of the opposite side of the 
face is usually involved If subcoitical , or in the corona radiata or 
corpus striatum, as fiom haemorrhage, or softening due to carotid 
thrombosis or embolus, the paralysis appears on the opposite side 
together with hemiplegia, but only the lower half of the face is palsied, 
the associated movements of the eyelids being left If the lesion is 
situated m the pons, the deep facial centres may be implicated, and 
then paralysis with rapid atrophy of the facial muscles ensues on the 
same side as the lesion, together with loss of power of the opposite 
arm and leg (crossed paralysis) If the toot of the nerve between the 
centres and the internal auditory meatus is involved, the whole of the 
same side of the face is paralyzed, accompanied, as a rule, by deafness 

( b ) Ci amal Lesions — There are two not uncommon causes grouped 
under this heading, viz , (1 ) fracture of the base of the skull, involving 
the petrous portion of the temporal bone, the paralysis supervening 
either immediately after the injury from laceration, a rare phenomenon, 
or some weeks later from implication m the callus, the usual cause , 
or (11 ) as a complication of chronic otorrhcea, and then due to com- 
pression or inflammation of the nerve in the aqueductus Fallopn In 
both these forms the palsy is complete on the side affected, and owing 
to the communication of the facial with the petrosal nerves in this 
part of its course there may be unilateral drooping of the velum palati, 
the uvula being deflected towards the sound side 

( c ) Extiacramal lesions from injury, inflammation from exposure to 
cold, or the pressure of a tumour, e g , malignant disease of the parotid 
This variety has been called ‘ Bell’s palsy,’ and is usually characterized 
by the whole side of the face being affected, but without implication 
of the palate or uvula 

The general Signs of facial paralysis (Fig 107) are as follows The 
side of the face is immobile and expressionless, all the natural folds 
and wrinkles being lost , the eye cannot be completely closed, and on 
attempting to do so the eyeball is usually seen to roll upwards and 
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outwards , ulceration, and even perforation, of the cornea may result 
from this exposure From the drooping and relaxation of the lower 
eyelid, the apposition of the punctum lachrymale to the conjunctiva 
is imperfect, and thus tears escape over the face (epiphora), a condition 
aggravated by the loss of the suction-like action of the lachrymal sac, 
owing to the associated paralysis of the tendo ocuh and tensor tarsi 
On attempting to move the face, as in laughing or showing the teeth, 
the muscles on the non-paralyzed side are alone contracted, and marked 
asymmetry results from the drawing over of the opposite side The 
lips cannot be closed firmly, and hence whistling and such-like actions 
are prevented Food collects between the cheek and the teeth, owing 



Fig 107 — Facial Paralysis (From Photographs) 

On the left side the face is in a position of lest , on the light side an attempt has 
been made to close the eyes, that on the paialy/ed side lemaimng open, and 
the eyeball rolling upwaids and outwaids, whilst the asymmetiy of the face 
becomes more manifest 

to paralysis of the buccinator, and the patient after a meal has to clear 
out the debris with a spoon or his fingers 

The Treatment of facial paralysis necessarily depends upon its cause 
In the majority of cases medical treatment (including the administra- 
tion of perchloride of mercury and iodide of potassium) will suffice, 
together with massage and electricity , in others, surgical measures 
with a view to remove some obvious cause of pressure may be neces- 
sary Where, however, the paralysis cannot be dealt AVith m this 
way, net ve, anastomosis may be undertaken, the whole or a portion of 
the spinal accessory nerve being united to the divided peripheral end 
of the facial nerve The results hitherto obtained m a few cases have 
been encouraging , facial movements slowly returned, but at first were 
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always elicited by and accompanied with movements of the shoulder, 
in time, ho\\e\ er, they became moie independent, but were rarely quite 
fiee Hoxvexei, the operation ga\e a ceitam amount of musculai play, 
and remo\ed the facial asymmetry so charactetistic of this lesion 
Facial Tic (or histrionic spasm) consists of a clonic contraction of 
the facial muscles, due to some lesion of the centie in the pons cr 
cortex The condition causes gieat discomfort to the patient, and 
may m\ olve the ns hole side of the face, 01 merely one part of it, such 
as the orbicularis ocuh Treatment consists in the administration of 
nerse tonics ot antispasmodics, and, failing that, sticicluug, or ex*en 
in severe cases disision, of the facial nave has been employed, but is 
most unsatisfactory 

Operation — The facial ncivt is exposed immediately below the eat, its position 
being indicated by a hon/oiitil line dmvn fiom the middle of the antenor boidei 
of the mastoid process, and usually’ concsponding to the point whcie the mastoid 
meets the lobule of the eai the incision extends fiotn just behind the exteinal 
meatus along the antenor bolder of the stemo mastoid muscle to the level of the 
angle of the jaw The paiotid gland is sepai ated fiom the muscle, and both aie 
well retracted, exposing by* this means the postenoi belly of the digastric The 
facial neive is found above this, miming dneetly foiwaids fiom the centie of the 
mastoid pi ocess The great miieulai nerve is divided in the supeificial incision, 
and the postenor auriculai vessels will lequne a ligature The internal jugulat 
vein is close to the postenoi maigin of the wound The operation is a deep one, 
and by no means easy in a patient with a thick neck The cfjtct of sti etching the 
nerve is to paialyze it temporal tly, but the ultimate lesults have been by no means 
encouraging, only one case out of twenty collected by Godlee being successful 

The Auditory Nerve may be injured in fractures of the base of the 
skull, either one or both sides being involved Incurable deafness 
usually results, often associated with facial palsy 

It is a little doubtful what effect would be produced by mjuiy of 
the Glosso-pharyngeal Nerve, but in one case m which it was supposed 
to be compressed the patient suffered from difficulty m swallowing 
and speaking, together with persistent ulceration of the tongue , death 
resulted from oedema of the glottis 

A severe injury to the Pneumogastnc Nerve may prove rapidly fatal, 
but less serious lesions result in palpitation, vomiting, and a sense of 
suffocation , such phenomena sometimes manifest themselves after 
head injuries, especially fractures involving the postenor fossa, and 
indicate that the jugular foramen has been encroached on The nerve 
is also exposed to injury m operations about the neck, e g , ligature of 
the carotid, or removal of tuberculous glands Irritation causes 
vomiting and temporary inhibition of the heart’s action , one-sided 
dmsion sometimes does comparatively little harm, but if both nerves 
are divided, death results from laryngeal paralysis or from such com- 
plications as oedema or congestion of the lungs When the vagus is 
injured m the lower part of the neck or compressed by an aneurism, 
or if the recurrent laryngeal nerve is divided 01 compressed, hoarse- 
ness or partial aphonia is produced, from paralysis either of all the 
muscles on one side of the larynx, or in slighter cases only of the 
abductor (crico arytenoideus posticus) 

The Spinal Accessory Nerve may be irritated, either at its exit from 
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the skull by a fracture running through the jugular foramen, or m its 
peripheral course by inflamed lymphatic glands, etc It is not un- 
frequently divided in operations for the removal of tuberculous glands, 
and may cause some temporary drooping of the shoulder Clonic 
spasm of the sterno mastoid and trapezius is generally due to central 
changes, and it is for this form of spasmodic torticollis that sti etching 
or division of the spinal accessory nerve is employed 

Operation — The neive 111ns downwaids and backwards at light angles to the 
centie of a line passing from the angle of the jaw to the ape\ of the mastoid 
process , it enteis the deep aspect of the sterno-mastoid about 3 inches below 
that spot An incision is made along the antenoi boidei of the stuno-mastoid, 
leaching fiom the eai to the coinu of the hyoid bone The fascia is divided, 
and the muscle diawn backwards to expose the posterioi belly of the digastric, 
from undei the lowei bordei of which the nerve emerges, passing fiist in front 
and then below the transveise piocess of the atlas, which can be leadily felt 
The opeiation has not given good results, since, even if the twitching of the head 
and neck ceases, the spasmodic phenomena often lecui elsewhere 

The Hypoglossal Nerve may be accidentally divided m an operation, 
or compressed by an aneurism of the external carotid, or by a new 
growth Unilateral paralysis or weakness of the tongue results, the 
organ, when protruded, being directed towards the paralyzed side 

The Spinal Nerves 

The nerves constituting the Cervical Plexus are exposed to injury 
either from blows, dislocations of the cervical spme, penetrating 
wounds, or during operations No very serious results follow, except 
in the case of the Phrenic Nerve, division of which may cause instant 
death by paralysis of the diaphragm, although when but one nerve is 
divided the patient Can survive Irritation of the nerve gives rise to 
spasmodic cough or hiccough 

The Brachial Plexus may be injured from exactly similar causes, 
paralysis or spasm of the muscles of the arm arising from division or 
irritation of the motor branches, whilst neuralgia, hyperesthesia or 
anaesthesia, may follow from damage to the sensory trunks Thus a 
blow on the back of the neck opposite the fifth or sixth vertebrae 
caused paralysis of the serratus magnus and rhomboids (winged 
scapula) , an old unreduced unilateral dislocation of the seventh 
cervical vertebra produced intense neuralgia along the course of the 
ulnar nerve, and many similar instances might be mentioned 

One special form of injury may be alluded to m which the roots of 
the fifth and to a less extent of the sixth cervical nerves are wrenched 
or torn as a result of a fall on the shoulder, which is pressed down- 
wards, whilst the head is forced over to the opposite side, a type of 
accident which is liable to follow a spill from a high dog-cart The 
result is paralysis of Erb’s pre-axial group of muscles, including the 
supraspmatus, infraspinatus, biceps, deltoid, and supinators, arising 
from the fifth nerve, whilst the extensors of the fingers and wrist are 
involved when the sixth nerve is also injured Sensory lesions are 
usually slight, and recovery, though slow, ensues after a time A 
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sumlai affection sometimes appeals in infants as a birth paralysis 
(Duchenne), due to excessn e lateral displacement of the head during 
delivery The shoulder engages the brnn of the pelvis, and is 
hindered in its omvatd passage, whilst the head is forced on 

The Treatment is mainly symptomatic, including the administration 
of iodide of potassium and the local application of blisters or other 
counter-irritants and of electricity In cases where there is sex ere 
and intractable neuialgia, not teferred to any discoverable lesion, or 
where clonic spasm of the muscles of the aim and shoulder are met 
xvith, sticiclitng of the biachtal plexus may be required In several cases 
of Duchenne’s birth paralysis operation has been undertaken to expose 
the injured fifth and sixth nei\es, the cicatrix has been found and 
remoied, and a good result has followed 

Operation — The p itient lies on his bach, w ith the head directed to the opposite 
side, uid the arm well diawn down , a cushion is inserted undei the shouldei to 
steadj it An incision is made above the eentie of the clavicle, 3 01 4 inches in 
length, parallel to the antenoi boidei of the trapezius . The plate sma and deep 
fascia are dmded, and the deep cellular tissue opened up by teti acting the 
margins of the wound The posteuoi belly of the omo lijoid is thus exposed, 
and the postenoi bolder of the scalenus antieus deiined The coids of the plexus 
aie found cmeiging between the latter muscle and the medius , they aie care- 
fully isolated by dnision of the sheath covenng them, and pulled upon by the 
finger or an anemism needle passed undei them Special care must be taken of 
the lowest coid of the plexus, which passes behind the subchuan artery The 
nenes are stretched both centripctally and centnfugally Excellent results have 
followed this operation, although in a few cases the necessaiy cieah nation which 
followed led to a recurrence of the symptoms 

The Circumflex Nerve is liable to injury from its exposed position, 
winding round the outer side of the neck of the humerus about a 
finger’s breadth above the middle of the deltoid Bloxvs upon the 
shoulder may m this way cause paralysis , it is sometimes torn or com- 
pressed in fractures of the surgical neck of the humerus, or m disloca- 
tion of the shoulder, or it may be impacted m the callus arising from 
the former injury Paralysis of the deltoid and teres minor follows, 
evidenced by inability to raise the arm from the side, xvhilst the 
wasting of the former muscle causes undue prominence of the acromion 
There may be temporary anaesthesia over the posterior fold of the 
axilla, but this does not last long No operative treatment has been 
adopted, although xve see no reason xvhy it should not be attempted 
m suitable cases 

The Musculo-Spiral Nerve is not unfrequently damaged m fractures 
and dislocations of the upper extremity of the humerus, but is especi- 
ally exposed to injury m the musculo-spiral gioove, where it lies close 
to the bone It is implicated xvith or without other nerves m crutch 
palsy, or by lying asleep with the arm across the edge of a chair or 
table, as so frequently occurs m drunken people (commonly called 
‘ Saturday-night paralysis ’) It is not unknown after opeiations when 
the outstretched arm has rested on the edge of the table, and is a 
disconcerting sequela that is easily preventable It has also occurred 
after operations in the Trendelenburg position, where the arms harm 
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been kept above the patient’s head, the upper end of the humerus 
pressing against the brachial plexus, and causing symptoms not 
purely musculo-spiral in type In this position the arms should not 
be elevated, but folded across the chest 

The Symptoms arising from its total division are as follows 
A Anaesthesia over the front and back of the outer side of the 
elbow and fore-arm (external cutaneous branches), over 
the radial side of the dorsal aspect of the wrist and hand, 
and over the back of the thumb, index, middle, and half of 
the ring fingers, to a variable extent (Fig no, ra) 

B Paralysis of the following groups of muscles 

(I ) Of the extensor of the fore-arm (triceps) , hence the fore arm 

can only be extended by its own weight 

(II ) Of the long and short supinators , hence the hand is pronated, 

the only supinator remaining being the biceps 



Fig 108 — Wrist-drop from Paralysis of the Musculo Spiral Nerve 

(Tillmanns ) 

(in ) Of the radial and ulnar extensors of the wrist , hence wrist- 
drop (Fig 108), a condition also present m certain lesions 
of toxic or central origin, e g , lead palsy and progressive 
muscular atrophy 

(iv ) Of the extensors of the fingers and thumb, which either 
hang limp and motionless, or may be bent up into the 
palm from the unopposed action of the flexor muscles 
If, however, the wrist and proximal phalanges are sup- 
ported and extended, the terminal phalanges can be 
straightened by the action of the mterossei and lumbncales 
Treatment consists m massage and electricity applied to the muscles, 
but in some cases an operation is necessary 

Operation — The nerve can be exposed on the outer side of the arm after it has 
traversed the external intermusculai septum, wheie it lies between the brachialis 
anticus and supmatoi longus To define this intei section the fore-aim is semi 
flexed and pronated, and an incision made extending from the centre of the crease 
of the elbow upwards and outwaids along a line made by prolonging upwards 
the radial border of the fore aim, which m this position corresponds with the 
supinator longus muscle The intei space is opened up, and the nerve found 
together with the termination of the superior profunda artery From this point 
the nerve may be traced upwards, if necessary, bj dividing the intermuscular 
septum, and retracting 01 dividing the triceps 



ArrccTioNS or nerves 


3S9 


To expose the uppei put of the neive ns it enteis the gioove, the aim is placed 
o\ei the body, and the posterioi boidei of the deltoid defined An oblique incision 
is made a finger’s bieadth behind this, and the intersection between the long and 
outei heads of the triceps found By opening up this space the fingei can be 
passed down to the bone, and the neive, togethei with the supenot ptoiunda 
aitei}, readily exposed 

Where the ncr\e is impacted in the callus arising ftom a fiactuie ol the 
middle of the shaft of the humerus, it is often best to expose it by a median 
incision down the back of (he atm, splitting the biceps, the centre of the 
wound being opposite the insertion ot the deltoid 

The Median Nerve may be damaged in fractures and dislocations 
of the humerus, but is most frequently injured just above the wrist 
by glass wounds, due either to bursting of bottles, etc , or to thrusting 



Fig rog Fig no 

Figs rog and no — Distribution of Sensorx Nerves of Hand from 

Front and Back 

111, Median nerve , 11, ulnar , 1a, ladial 

the hand and arm through a window Paralysis necessarily results m 
these cases, with the following symptoms 

If divided just above the wi 1st 

A Anaesthesia over the palmar aspect of the radial side of the hand, 
over the front of the thumb, index, middle, and half the 
ring fingers, and over varying portions of the dorsum of 
the same (Figs 109 and no) 

B (1 ) Paralysis of the outer group of the short muscles of the 
thumb (1 e , abductor, opponens, and outer half of the 
flexor brevis pollicis), so that the thenar eminence wastes, 
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and the movement of * opposition ’ is impaired, the thumb 
remaining extended by the side of the fingers (Duchenne’s 
‘ ape hand ’) 

(II ) Paralysis of the outer two lumbncal muscles, causing loss of 

power of flexion at the metacarpo-phalangeal joints of the 
index and middle fingers 

The great impairment of mobility in the hand and fingers so often 
seen m these cases depends not so much on paralysis of muscles as on 
the fact that m the majority of them the synovial sheaths of the wrist 
are also laid open and involved m septic inflammation, which leads to 
the formation of diffuse adhesions Hence the prognosis is often 
unsatisfactory, even when the nerve has been skilfully sutured at a 
secondary operation 

If divided at the bend of the elbow or tn the aim, to the above-described 
symptoms are added 

(I ) Loss of pronation from paralysis of the two pronators 

(n ) Paralysis of the flexor carpi radiahs, causing defective wrist 
flexion on the radial side and impaired radial abduction 
(in ) Paralysis of the flexor longus polhcis, of the flexor subhmis, 
and the outer half of the flexor profundus digitorum, leading 
to loss of power in the hand-grasp, especially on the radial 
side, and perhaps hyper-extension of the wrist 
(iv ) Paralysis of the palmaris longus 

Opeiatious — When the nerve ha*, been divided, pnmary 01 secondary nerve 
suture should always be undertaken In the lattei case incisions are made 
through the old scars, which may be removed with advantage, the ends of the 
nerve clearly defined, and the bulb removed Suture is often veiy difficult from 
lack of material, and to assist in the apposition of the segments the hand is flexed 
to a right angle, and also the elbow, and maintained in that position by a poro- 
plastic or plaster of Paris splint 

In older to stretch the neive, it may be exposed in the aim by an incision 
similar to that for ligature of the bi actual aiteiy, or at the wrist by an incision 
placed to the ulnar side of the flexor carpi radiahs tendon, between that structure 
and the palmans longus or flexoi subhmis tendons 

The Ulnar Nerve is exposed to injury at the wrist, as also m the 
hollow between the olecranon and the inner condyle of the humerus, 
and paralysis may be caused by wounds, fractures, blows, implication 
m callus, etc The symptoms are very characteristic 

If divided at the elbow 

A Anaesthesia of the ulnar side of the front of the wrist and palm 
(palmar cutaneous branch), over the back of the hand, 
and of the little and half the ring fingers, back and front 
(Figs 109 and no) 

B (1 ) Paralysis of the flexor carpi ulnans, causing xveakness m 
flexion and m ulnar adduction of the wrist 

(II ) Paralysis of the inner half of the flexor profundus, with weak- 

ened hand-grasp, especially in the ring and little fingers 

(III ) Paralysis of the two inner lumbricales and of all the mter- 

ossei , hence, loss of adduction and abduction of the fingers, 
with flexion of the two last phalanges in each finger and 
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hyper- extension at the metacaipo-phalangeal joint (mam- 
en-guffe 01 claw hand, Fig in) The interosseous spaces 
also become very evident from atrophy of these muscles 
(iv ) Paralysis of the short muscles of the little finger, of the innei 
group of short thumb muscles (adductor transversus, 
adductor obhquus, and deep portion of flexor brevis), and 
of the palmans brevis 

If divided just above the lunst, the amesthesia only involves the palmar 
aspect of the hand and back of the terminal phalanges, whilst the 
paralysis merely affects the short palmar 
muscles Additional impairment of move- 
ment may, however, arise from septic 
inflammation of the long tendons and 
their sheaths 

Treatment — If divided, the nerve must 
be dealt with (according to the rules 
already given) at the injured spot 

To expose the nene for the purpose of 
stretching foi nemalgn, or sutunng, the follow 
mg methods mi} be adopted (a) In the uppei 
aim an incision is made similai to that for tying 
the brachial artery, but half an inch behind it 
( b ) At the elbow, cut down just behind the 
internal condyle, and find the neive behind the 
internal mtermusculai septum with the m- 
fenor piofunda artery ( c ) Just above the wrist 
it lies to the ladial side of the flexoi caipi 
ulnans between the tendon and the ulnai 
vessels , the skin and deep fascia alone need 
division 

The Intercostal Nerves are frequently 
the seat of severe neuralgia, either from 
a chronic neuritis, probably of toxic 
origin, from compression by tumours or 
inflammatory lesions of the ribs, or from 
injury or pressure directed to the nerve- 
roots as they emerge from the spine Herpes zoster or shingles is a 
very frequent sequela to such pain, and may be followed by some 
amount of anaesthesia 

Sciatica, or neuralgia of the great sciatic nerve, is a most painful 
affection, and often exceedingly intractable It may arise from the 
following Causes ( a ) Inflammation of the neurilemma (acute or 
chronic), the result of cold, injury, gout, rheumatism, syphilis, and 
many toxic agents , ( b ) pressure upon the extrapelvic portion of the 
nerve, as by aneurisms, tumours, or old-standing dislocations of the 
head of the femur on the dorsum 1I11 , ( 'c ) similar pressure upon the 
nerve in the pelvis, or as it emerges through the sacro-sciatic notch, as 
from sarcoma or osteoma of the pelvic bones, rectal or uterine cancer, 
a pregnant uterus, or uterine fibroids , ( d ) pressure upon the nerve- 
roots m the spinal canal, as from caries or sarcoma , ie) chronic 
diseases of the spinal cord, such as tabes. 



Fig hi — Claw hand (Main 
en-Gru-fe) from Ulnar 
Paralisis (After Birom 
Bramwell ) 
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The Symptoms are very evident, the pain shooting down the back 
of the thigh and often referred to the toes It is of a paroxysmal 
nature, and may be brought on by pressure over almost any part of 
the nerve or by mo , \ ements of the thigh, and hence the patient’s gait 
is stiff and shambling Tenderness in the line of the nerve is felt 
when the cause is a peripheral neuritis, and the trunk may sometimes 
be detected on palpation as a thickened cord The limb is often kept 
slightly bent, but complete flexion of the thigh on the pelvis is an 
impossibility , and if, when the patient is standing against a wall, the 
limb can be raised to a right angle with the knee extended, it is 
certain that sciatica is not present 

The Treatment necessarily varies with the cause If due to neuritis 
or perineuritis, general anti-syphihtic or anti-rheumatic measures may 
be adopted, and blisters or sedative remedies in the more acute cases 
applied to the back of the thigh Hypodermic injections of morphia 
and atropine may also be useful , but if all the usual anti-neuralgic 
remedies have been exhausted without benefit, stretching of the nerve 
may be employed 

Sti etching of the sciatic nave may be required for (i ) neuralgia of 
an intractable type , (n ) paralysis or spasm of muscles supplied by 
it, owing to adhesions contracted between it and surrounding parts, 
the result of injury, cellulitis, or perineuritis , (m ) m paralysis or 
spasm due to some forms of tabes The nerve may also be exposed 
in order to suture it after it has been divided Nerve-stretching 
may be accomplished without operation by flexing the thigh upon 
the abdomen and then extending the knee , m cases of sciatica an 
anaesthetic will be required for this, but it may be attempted before 
undertaking further measures 

The neive is best exposed for sti etching at the point where it emerges fiom 
undei cover of the gluteus maximus, midway between the tuber ischii and the 
great trochanter The patient lies in the prone position with the limb slightly 
flexed, and a 4 or 5 inch incision is made vertically downwards fiom the gluteal 
fold in the middle line of the thigh Ihe lowei bordei of the gluteus maximus 
is first exposed, and its fibies seen lunning downwnds and outwards The 
hamstnng muscles emerging fiom under it aie drawn inwaids, and the nerve is 
found ensheathed in loose connective tissue , it is sti etched, by a finger hooked 
undei it, both penpheially and proximaily 

The Anterior Crural Nerve may be paralyzed as a result of injury 
or pressure, and may be the seat of neuralgia or spasm Its division 
causes paralysis of the quadriceps extensor, pectmeus, and sartonus, 
and the most marked effect will be secondary flexion of the knee-joint 
from the unopposed action of the hamstrings , anaesthesia extends 
over the front of the thigh and along the inner side of the leg and foot 
as far as the ball of the great toe The nerve may be exposed on the 
outer side of the femoral vessels, just below Poupart’s ligament, by a 
vertical incision half an inch outside the line of the artery 

The External Popliteal Nerve may be divided during a subcutaneous 
tenotomy of the biceps, to which it lies immediately internal , or 
compressed, as it winds round the neck of the fibula, by strapping, 
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bandages, or splints , or it may be injured in fractures of the neck 
of the fibula Total division causes anaesthesia over the dorsum of 
the foot, together with paralysis of the extensor and peroneal groups of 
muscles , and from the contraction of the unbalanced opposing groups, 
the paralytic form of talipes equino-varus results The nerve may be 
exposed by making an incision inches long to the inner side of the 
biceps tendon, terminating at the neck of the fibula The knee is 
then flexed, and the nerve is readily found embedded in the loose 
cellular tissue of the popliteal space 

The Internal Popliteal Nerve is much less exposed to injury owing 
to its more sheltered position Division results m anaesthesia of the 
back of the calf and sole of the foot, and in paralysis of the calf 
muscles, flexors of the foot and toes, and of the short muscles of the 
sole Paralytic talipes calcaneo-valgus is very likely to ensue The 
nerve is laid bare by a vertical incision in the middle of the popliteal 
space, which should avoid the short saphena vein After division of 
the deep fascia, the nerve is the most superficial structure 

If the Tibia! Nerves are divided, the resulting effects are more 
limited , thus, paralysis of the extensors of the foot and paralytic 
talipes equinus result from division of the anterior tibial , and paralysis 
of the short and long flexors of the foot and of the interossei, with 
resulting talipes calcaneo-valgus, follow lesions of the posterior tibial 
The nerves may be exposed in the same way as the accompanying 
arteries (p 340) 

The Sympathetic Nerve-trunk in the neck is occasionally com- 
pressed by aneurisms or tumours If merely irritated, dilatation of 
the pupil on the same side and unilateral sweating of the head and 
face are produced , but, if divided, the pupil is contracted from un- 
balanced action of the third nerve It has also been completely 
excised on both sides m the treatment of Graves’ disease, and the 
operation appears to be of some value 
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SURGICAL DISEASES OE THE SKIN AND OF THE 
CUTANEOUS APPENDAGES 

A Boil or Furuncle is a limited form of infective gangrene involving 
merely a small portion of skin and subcutaneous tissue, usually round 
a hair follicle Experimentally, a plentiful crop of boils can be pro 
duced by rubbing a culture of staphylococci into the skm, and clini- 
cally it is supposed that a similar infection through the hair follicles 
is the most common cause of this condition The secondary boils 
around a primary one are without doubt due to the friction upon the 
healthy integument of dressings, covered with pus and microbes 
People with a coarse skm and a tendency to comedones are specially 
liable to the occurrence of boils A gangrenous inflammation ensues 
after infection, resulting m the death of the hair follicle, or of the 
sweat or sebaceous gland involved, and of the surrounding connective 
tissue, and the slough thus formed is cast off by a process of suppura- 
tion A matured or ripe boil, therefore, consists of a central slough 
or core, a zone of pus around it, and external to this granulation tissue 
merging into healthy skm and connective tissue Although infection 
from without is the local exciting cause, some depression of the vital 
powers is frequently present, which may lead to recurrence 

Signs — A boil commences as a small red irritable pimple, from 
which a hair may often be seen to protrude, which increases gradually 
in size, becoming more and more painful, until it forms a conical 
tumour, deep red m colour and exquisitely tender A small whitish 
spot appears m the centre, and around this so-called core yellow pus 
can be seen Finally it bursts, discharging the pus, and subsequently 
the core or slough comes away The process is then at an end, and 
the wound rapidly heals by granulation Occasionally the inflamma- 
tion extends more deeply into the subcutaneous tissues, constituting 
a ‘ carbuncular boil ’ Lymphangitis sometimes follows, and the 
neighbouring lymphatic glands may become sympathetically enlarged 
and painful, but rarely suppurate A boil sometimes subsides without 
suppuration, leaving the parts thickened and infiltrated, the condition 
then being known as a ‘ blind boil ’ 

Treatment — Many boils may be left to burst naturally, though 
possibly the process may be checked by surrounding them with a 
piece of ordinary adhesive plaster, with a hole over the apex of the 
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swelling Poultices are generally applied, and the boil is incised when 
mature The pus should be received on portions of wool soaked m 
carbolic lotion (i m 20), and the cavity lightly swabbed out with pure 
carbolic acid A small collodion dressing is then applied Consti 
tutionally, tonics, such as iron and quinine, are usually required, 
except in plethoric individuals, in whom a spare diet and abstinence 
from stimulants may be recommended A change of air to a bracing 
seaside place is often advisable, especially when a succession of boils 
has appeared 

A Carbuncle is a more extensive infective gangrene of the sub- 
cutaneous tissues, due to a local invasion with pyogenic microbes, 
the commonest being the Staphylococcus pyogenes ameus It occurs in 
individuals run down by any general debilitating condition, such as 
albuminuria or diabetes, in whom the germicidal powers of the tissues 
are much depreciated , it is also occasionally met with as a sequela 
of acute fevers The exciting cause may be some blow or squeeze, 
resulting in extravasation of blood or some local diminution of 
vitality , into this area cocci are implanted either by auto-infection, 
or more usually through the sweat glands or hair follicles, or through 
some slight superficial abrasion 

Signs — A carbuncle commences as a hard, painful infiltration of 
the subcutaneous tissues, the skin over which becomes red and dusky 
The swelling gradually increases m size m all directions, until even a 
diameter of 6 or more inches is reached As it extends peripherally, 
the central parts, which were formerly brawny, become soft and 
boggy, and the overlying skm shows evidences of yielding to the 
pressure within Vesicles form on the surface, and finally pustules, 
these in turn burst, and allow a tardy exit to the ashy-gray sloughs 
and purulent discharge accumulated below Fresh openings gradually 
develop, leading to a cribriform condition of the cutis, due probably 
to the passage of the pus along the lines of least resistance, viz , the 
perforations of the cutis at the sites of the sebaceous glands and hair 
follicles Some of these apertures enlarge and run into one another, 
producing a central irregular crateriform opening, at the bottom of 
which lies the necrotic tissue As the violence of the inflammation 
subsides, the sloughs gradually separate, leaving a clean granulating 
wound Carbuncles most frequently occur on the back, the nape of 
the neck, the shoulders, and nates, where the vitality of the tissues is 
never very active , when they form on more vascular parts, such as 
the face and lips, the consequences may be even more serious, since 
infective thrombosis of the large veins may follow, and this may 
quickly spread up to the cavernous sinus The soft and spongy 
tissue of the cheek is a very favourable place for the extension of 
the necrotic process, and there may be a wide area of mischief under 
an apparently insignificant superficial lesion A carbuncle is usually 
single, and may be accompanied by lymphangitis and a painful 
enlargement of the nearest lymphatic glands 

There is often considerable constitutional disturbance of an 
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asthenic type, although the temperature is not necessarily much 
raised Sometimes the gravest symptoms of blood-poisoning 
(pyaemia or septicaemia) may supervene 

Diagnosis — x From Boils — Pathologically, a boil is an infective 
gangrene of a small portion of the skin A carbuncle affects the 
subcutaneous tissues primarily, and the skm secondarily Clinically, 
boils are multiple, conical in shape, more localized, and when suppu- 
ration has occurred the process is terminated by the discharge of the 
pus and slough through a single opening Carbuncles, on the other 
hand, are usually single, much larger, flatter, and the sloughing 
process may continue peripherally, whilst the central part is dis- 
charging its sloughs through several openings 2 From Gummata — 
Cutaneous gummata are frequently multiple, occurring m patients 
with a distinct syphilitic history They are not very painful, and do 
not as a rule attain any great size They usually ulcerate early, 
leaving circular sores, or if multiple and confluent, sores with ser- 
piginous outlines , there is generally but little definite sloughing 
The deeper gummata are also less painful, have but one opening, and 
leave excavated sores, in the bases of which are yellowish sloughs 
like wet wash-leather The discharge is not distinctly purulent, but 
more like blood stained gum, unless the sore becomes septic 

The Prognosis of a carbuncle mainly depends upon the condition 
of the internal organs If the patient is a confirmed sufferer from 
diabetes or albuminuria, there is always considerable risk of his 
sinking from exhaustion The vascularity of the parts also influences 
the result, as although there is more reparative power about a vascular 
region like the face, yet the implication of large veins may lead to 
embolic pyaemia 

Treatment must always be of a tonic, supporting character Good 
food, iron, quinine, and alcohol according to judgment, must be 
administered, whilst appropriate medicine ( e g , codeia or opium) and 
limitation of diet are necessary m diabetic patients Locally, many 
different forms of treatment have been suggested The most thorough 
and satisfactory is to lay the carbuncle freely open under an anaes- 
thetic, and scrape with a sharp spoon or cut away all sloughs until 
healthy tissue is reached, and then to thoroughly disinfect the cavity 
with pure carbolic acid or peroxide of hydrogen (10 volumes) The 
hollow thus formed is stuffed with antiseptic dressings, such as gauze 
soaked m an iodoform emulsion (10 per cent ), and the case will then 
probably do well Another less radical proceeding is to make a free 
crucial incision, and allow the sloughs to separate naturally, assisting 
matters by antiseptic poultices 

In the early stages, it has been proposed to inject the surrounding 
tissues with pure carbolic acid m the hope of destroying the organisms, 
and thus preventing suppuration In a certain number of cases this 
object will be successfully accomplished, but where the organisms 
are at all virulent, it will probably fail 

A Com ( clavus ) is a localized outgrowth of the epidermic layer of 
the skm, together with a central ingrowth of a hard, horny plug, 
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which compresses and causes atrophy of the underlying papillae, con- 
stituting a cup-shaped hollow, whilst the surrounding papillae are 
hypertrophied It is the presence of this central plug that constitutes 
the difference between a true corn and a simple callosity or diffuse 
overgrowth of the epidermis Any abnormal pressure is capable of 
producing either condition, granting that it is not sufficiently severe 
or intense to lead to ulceration , but it is rare to find corns except on 
the feet, and the chief cause is badly-fittmg boots Two kinds of 
* corns are described, viz , the hard and the soft 

The hard com usually occurs on the little toe, or over the head of 
the metatarsal bone of the great toe, or over the heads of the first 
phalanges of the other toes, especially if there is any tendency to 
hammer-toe They form more or less conical swellings, with a dark, 
dry, central plug, and are often very painful, especially when rain is 
threatening Suppuration sometimes occurs beneath a corn, and the 
pain then becomes acute Treatment consists in paring the corn, 
after softening with hot water or treating with salicylic acid plaster 
(io or 20 per cent ), or painting with a solution of salicylic acid m 
collodion * A circular ring of felt plaster may subsequently be worn, 
but attention must be directed to the boots, and the cause of the 
trouble removed Occasionally, where the toe is deformed, it is 
necessary to perform amputation 

A soft corn occurs between the toes, and owing to the absorption 
of sweat the surface looks white and sodden , it is often extremely 
painful Treatment consists in removing the thickened cuticle after 
the use of salicylic acid The parts are very carefully cleansed night 
and morning, and spirits of camphor painted on at night, whilst 
cotton-wool is worn betaveen the toes during the day 

Perforating Ulcer j)f„the. Foot forms on some part of the sole and 
progresses deeply so as to involve sooner or later the bones and joints 
It is usually due to two mam factors, viz , anesthesia of the soles, and 
more or less persistent traumatism, such as arises from wearing a tight 
boot or from the presence of a nail, which is not noticed oiving to the 
concurrent anaesthesia It is therefore likely to be met Avith (i) In 
certain central nervous diseases, e g , tabes dorsalis, syringomyelia, 
spina bifida, etc , (2) m diseases such as diabetes, syphilis, alcoholism, 
etc , Avhich lead to peripheral neuritis , and (3) as a sequence of 
traumatic lesions of the nerves affecting any portion of their course 
from the spinal cord doavnavards Thus, a short time back one of us 
amputated a foot Avhich was painful and deformed as the result of a 
healed perforating ulcer Avhich had involved bones and joints, and 

* The following is a useful foi inula 

Acidi salicylici, gi \v 
Rat cannabis ind , gi vm 
Sp vim rect , ntxv 
Athens, mxl 
Collodion flexile, nflxXv 
M Ft pigm 

Sig * To be painted on with a bi ush three times a d ly foi 
a week ’ — R Crocker 
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was due to a severe lesion of the lower lumbar region, involving the 
cauda equina, received thirty years previously (4) Perforating ulcer 
is occasionally due to pure plantar lesions, apart from any nervous 
influence, eg, a suppurating wart or corn, or even a chronic epithe- 
lioma The skm under the head of the first metatarsal is the part 
most frequently affected, but any spot to which undue pressure is 
directed may become involved, and not uncommonly several such 
sores may be seen on the same foot A corn or callosity first forms, 
and under this a bursa, m which suppuration takes place, the pus 
tending to travel not only to the surface, but also deeply, so as to 
involve bones and joints A typical perforating ulcer presents the 
appearance of a sinus passing down to the deeper parts of the foot, 
the orifice of which is surrounded by heaped-up and thickened cuticle 
There is usually but little discharge and often no pain If allowed 
to progress without treatment, the bones and joints of the foot may 
be extensively destroyed, or may be welded together into a solid 
painful mass, m either case necessitating amputation , but if taken 
m hand early, a cure can in some cases be established by carefully 
paring away the thickened mass of cuticle, purifying the sinus, and 
protecting the parts from pressure 


A Wart ( verruca ) is a papillary overgrowth of the skin, which may 
manifest itself m many different appearances The common wart is 
a horny projection about the size of a split pea, usually seen on the 
hands of young people , its surface may be smooth or irregularly 
filiform, and its colour varies with the amount of dirt ingrained on 
the surface When smooth-topped, they are sometimes extremely 
numerous, and may be a little difficult to distinguish from lichen 
planus In parts where there is a certain amount of moisture warts 
become soft in character, and form large vascular masses, e g , venereal 
warts The best method of treating ordinary warts is to paint them 
with glacial acetic acid, or some other caustic, every two or three 
days, after softening and removing the horny crust with salicylic acid 
Verruca Necrogemca (see p 243) 


; Tuberculous Affections of the Skm —Lupus — Although the term 
vlfipus ’ is usually and correctly applied tcf a tuberculous affection of 
the skm, yet it is also sometimes employed to indicate any chronic 
inflammation of the skin which tends to spread, and results in 
replacement of the cutaneous structures by fibro-cicatricial tissue 
with or without ulceration In this place we shall deal with the 
ordinary Lupus Vulgaris, which is universally acknowledged at the 
present day to’Tiirpf'tuberculous origin 

It is met with in children and young adults, rarely commencing 
after the age of thirty Its most common situation is the face, 
usually starting on the nose or cheek It is rare on the scalp, but 
fairly frequent on the trunk and extremities The mucous mem- 
brane of the nose and mouth is also attacked, but in such cases the 
disease usually spreads to it from the skm It is rarely symmetrical, 
except when commencing on the nose 
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Cluneal Features — The earliest manifestation of lupus consists m 
the formation of one or more shot-like nodules in the deeper layers 
of the skin, which are surrounded by a zone of hyperaemia and infil- 
tration These nodules are not particularly hard to the touch, but 
when of any size can be demonstrated to be of a browmish-orange 
tint, especially if they are devasculanzed by the pressure of a glass 
slide, and then the colour somewhat resembles that of apple-jelly 
Gradually the process extends, and usually more rapidly m one 
special direction, following the course of the vessels At the 
same time the integument becomes infiltrated and transformed 
into granulation or cicatricial tissue, covered by a layer or two of 
epithelium, and owing either to degeneration of the tuberculous 
nodules, or to a lack of vitality, arising from compression of the vessels 
by the contraction of this new formation, ulceration is very liable to 
follow In the extremities the lupoid growth not unfrequently takes 
on a warty aspect, somewhat similar to the ‘ anatomical wart ’ occa- 
sionally seen on the knuckles of post-mortem porters (p 243) 

A Lupoid Ulcer usually spreads at one margin as it heals at the 
other, and hence under typical circumstances is more or less crescentic 
m shape, although this is frequently interfered with by various causes 
The surface is covered with granulations, often of a protuberant 
nature The edges are raised and infiltrated, and scattered lupoid 
tubercles are readily distinguishable, extending into the healthy 
tissues, which are usually red and congested A considerable amount 
of sero-pus is often secreted, and this by drying forms thick scabs 
Any cicatrix which results from natural processes of cure is thin and 
vascular, easily breaking down from any slight irritation The 
process extends gradually, with or without intermissions, from the 
seat of its first appearance, being, as a rule, distinctly limited to the 
cutaneous tissues , but when it attacks the nose, the cartilages are 
often involved and destroyed, whilst if it involves the palate or 
septum nasi, perforation is very likely to ensue The disease is 
practically painless, and does not at first affect the general health 
Neighbouring lymphatic glands may become inflamed, and m some 
few instances are the seat of a tuberculous deposit Even if left to 
itself, it tends sooner or later to come to an end, the ulcerated parts 
cicatrizing, but leaving indelible traces of its ravages m the shape of 
obvious scars, wuth often considerable loss of substance Occasionally 
it persists, m spite of treatment, and then an epithelioma may m 
time develop on the site of the mischief, running a rapid course 
owing to the vascularity of the part 

Pathological Anatomy — The characteristic microscopical feature of 
lupus lies m the formation of nodules around the smaller vessels of 
the skin (Fig 112), consisting chiefly of a mass of round cells, within 
winch may perhaps be observed a giant cell and epithelioid cells, 
arranged in the same way as in tubercle The structures around are 
infiltrated and hyperagmic, and as the disease progresses, the original 
tissue of the part disappears, and is replaced by granulation or fibro- 
cicatncial tissue The bacilli are by no means readily found, and are 
always fev r in number 
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The Diagnosis of lupus from syphilitic and other destructive affec- 
tions of the skm turns on the presence of outlying nodules beyond the 
spreading edge of the lesion, together with the apple-jelly-like granula- 
tions, and the thm, congested character of any cicatricial tissue present, 
whilst the slow, though continuous, progress, and the tendency to heal 
at one part as it spreads at another, are also suggestive of its presence 
The age and constitution of the individual, and the persistence of the 
disease in spite of treatment, must also be taken into account 

The Treatment of lupus has been greatly modified of recent years, 
and is now m a much more satisfactory condition than formerly, 
owing to the discovery of the remedial properties of X rays, Fmsen 
light, and other agents In the old days free removal of the disease 



Fig i 12 — Spreading Margin of a Patch of Lupus (Ziegler) 


a, Noimal epidermis , b, noimal corium with sweat-gland ( i ) , c, focus of lupoid 
tissue , d, vascular nodule sunounded by diffuse cellular lnfilhahon , e, non- 
vascular nodule , f stnngs of cells in couise of lymphatics , g, lupoid ulcei , 
h, piolifeiating epithelium 

was recommended, either by knife, sharp spoon, or caustics , but the 
results were poor, recurrence being common and the cosmetic effect 
bad, since healthy and diseased tissues were removed together 
The Finscn-hglit cure consists m exposing the lupoid tissue to con 
centrated electric- or sun-light, which is focussed on the skm through 
an inverted telescope, and finally passes through a rock-crystal 
chamber full of cold running water, so as to eliminate the heat rays 
It is important that the water-chamber should be pressed firmly 
against the skin so as to devascularme it during the application 
Each sitting lasts for one and a quarter hours, and an attendant whose 
eyes are shielded by dark glasses controls the crystal water-chamber, 
keeping it firmly against the skm, and slightly shifting it from time to 
time so that an area about as large as a shilling shall be acted upon 
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at each seance Slight inflammatory phenomena follow, and a local 
leucocytosis supervenes, as a result of which the disease disappears, 
and a soft supple scar is produced, which is very little obvious It 
is plain that this treatment is very expensive and tedious, and requires 
constant watchfulness on the part of the operator It has been found of 
most value v> here ulceration is absent and the patch not of great size 
X-iay treatment is also -valuable The same precautions as to 
protecting healthy parts must be observed as m treating cancer 
(p 210) The best results have been obtained by using a tube of 
comparatively low vacuum, and by working for a definite inflam- 
matory reaction, and then stopping till this has disappeared The 
length of the exposures necessarily varies, but, as a rule, three to six 
exposures a week of not more than ten minutes each will suffice 
The X rays appear to act best on the ulcerative and fungatmg forms 
of lupus, which clear up and heal over , but the cure is only up to a 
point, as the scars are frequently found to contain small nodules over 
which the rays have no further influence For these the Fmsen light 
may be employed beneficially , but m the absence of this agent they 
may be dealt with by scraping with a lupus spoon, and subsequently 
applying solid nitrate of silver, acid nitrate of mercury on a match 
end, chloride of zinc as a paste, or even the actual cautery 

In some bad cases with much ulceration and \\ hen there is a super- 
abundance of granulations it may be wise to remove these with a sharp 
spoon as a preliminary measure, and then hand the patient over to 
the radiographer The surgeon must remember, however, that he is 
not operating to cure the disease, but merely to lay bare the deeper 
tissues in order that the rays may reach them more effectively 
He must not include in the scope of his operation healthy tissues 
For positions which are inaccessible to the ordinary means of 
applying X rays or electric light — e g , the back of the throat, the 
interior of the nose, etc — the high-vacuum electrode of the high- 
frequency machine, which gives off X rays, is useful 

Whilst this light treatment is proceeding, the patient’s health must 
be attended to, and a course of suitable tonics administered An 
open-air life, as nearly assimilated to the sanatorium type as possible, 
is also desirable 

Lupus Erythematosus is a disease the nature of which is not yet 
satisfactorily determined The appearance of the affection is 
tolerably characteristic , it is usually situated on the face, and m the 
most typical cases symmetrical patches are formed over the root of 
the nose and cheeks, corresponding m appearance to a butterfly with 
outspread wings There is a considerable tendency for it to invade 
the forehead, ears, and scalp, and it occasionally appears on the 
trunk, and may then be unilateral It appears as a smooth liyper- 
aemic surface, covered with a branny desquamation, the scales 
consist of inspissated sebum, and are continuous with deep plugs, 
which can be traced into the mouths of enlarged sebaceous follicles 
As the disease spreads peripherally, the older and central portions 
are transformed into cicatricial tissue of a pale, thin and white type, in 
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marked contrast to the hypersemic condition of the advancing margin 
It is usually seen in adults, and more frequently in women than men 
Progress is exceedingly slow, and ulceration uncommon, except when 
the ears or scalp are involved , m the latter region the hair is often 
lost Epithelioma has also been known to follow this affection 

The Treatment consists m attention to the general health, together 
with the local application of weak tarry and mercurial preparations 
The X rays and Finsen light act rapidly, but must be used with 
caution, since the inflammatory disturbance caused by them is con- 
siderable 

The so-called Tuberculous Ulceis differ from the lupoid m the fact 
that they always result from the breaking down of a subcutaneous 
focus, and hence may be connected with diseases of bones, joints, 
lymphatic glands, or simply of the connective tissues Their chaiacters 
and treatment have been already indicated (p 164) 

Other cutaneous manifestations of tubercle are recognised, but need 
scarcely be mentioned here 

Affections of the Nails 

Onychia is almost always due to the infection with pyogenic or 
other organisms of the matrix, starting at the side or base of the nail 
under the semilunar fold Two varieties are described 

1 Onychia Purulenta (Pen onychia, or Ungual Whitlow ) is an affection 
of the matrix commonly seen m surgeons and nurses, m which suppura- 
tion occurs beneath the nail, which is thereby loosened , the individual 
attacked is generally out of health The condition usually starts on 
one side, and gradually extends round the semilunar fold and beneath 
the nail, until the whole matrix may be affected When the loosened 
nail is cut away, it is found that the diseased portion of the matrix is 
converted into granulation tissue The process is extremely painful 
and somewhat tedious The only hope of checking its progress lies 
m removing with fine scissors, possibly under an anaesthetic, all the 
loosened portion of the nail, and then touching the exposed granula- 
tions with nitrate of silver, whilst the most comforting applications 
are without doubt lmseed-meal poultices, possibly made with hot 
carbolic lotion (1 in 40), and frequently repeated At the same tune 
the general health must be attended to 

2 Onychia Maligna is the term applied to a somewhat similar 
condition met with m badly-nourished children, who are perhaps 
syphilitic The whole matrix is transformed into granulation tissue, 
whilst the digit becomes swollen and club-shaped Treatment consists 
m avulsion of the nail from its bed, and the application of antiseptic 
fomentations or poultices, together with iodoform 

Ingrowing-Toenail is an ulcerative condition of the soft parts curling 
over the side of one of the toenails (usually that of the great toe), and 
due either to the pressure of pointed or badly-fitting boots, or to neglect 
in trimming the nails The fold of skm is thus pressed by the boot 
over and against the nail when the patient walks, and m order to 
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dimmish the pain and irritation caused thereby, he often cuts away 
the projecting angle of the nail, but leaves a deep corner which still 
further irritates the soft parts Ulceration ensues, accompanied by 
an offensive discharge and so much pain as to prevent the patient 
from walking The matrix of the nail may also become inflamed, 
and onychia result In the earliest stages, further progress can often 
be prevented by careful attention to the nails, by the use of square- 
toed boots fitting easily, and by introducing small plugs of aseptic 
wool to press back the overhanging fold of skin When ulceration is 
actually present, the best plan to adopt is the removal of the affected 
half of the nail under local or general anaesthesia, giving special 
attention to the extraction of the projecting 
angle If there is much discharge, it is also 
wise to cut away the overhanging fold of skm 
with scissors, and scrape away any granu- 
lations present The parts are then dressed 
antiseptically, and m a few days the patient 
is able to walk about Where there is no 
ulceration, a cure can sometimes be effected 
by excising an oval portion of skin from the side of the toe and close 
to the nail The edges of the incision are drawn together by horsehair, 
and thus the overgrowing fold of skin is drawn away from the nail 

(Fig 113) 

The term Onychogryphosis is applied to a hypertrophic condition of 
the nails, which become distorted and bent, or twisted up, perhaps 
simulating a ram’s horn It is usually limited to the great toes of 
elderly people, and is due to neglect The nails are very rough, and 
often covered with grooves or ridges, whilst beneath them is an accu- 
mulation of soft, offensive epithelium The only treatment is removal. 

Affections of the Sebaceous G-lands 

Sebaceous Cysts occur on any part of the surface of the body, but 
especially the scalp, and are due to obstruction of the duct of a seba- 
ceous gland They are rounded swellings, firm and elastic to the 
touch, moveable on the deeper structures, and always attached at one 
spot to the skm On careful examination, the obstructed mouth of a 
sebaceous follicle can usually be seen, and possibly some of the con- 
tents of the sac squeezed through this opening The cyst wall is 
formed by several layers of epithelium, surrounded by dense fibro- 
cicatricial tissue, and if exposed to irritation or pressure, as when 
situated on the back or shoulder, and rubbed by the braces, becomes 
very firmjy adherent to the surrounding parts The material contained 
within is of a cheesy, pultaceous consistency, with a peculiar stale 
odour, yellowish-white m colour, and under the microscope is seen to 
be composed of fatty and granular debris, epithelial cells, and choles 
terme Left to themselves, the cysts may attain considerable dimen- 
sions, whilst the walls and contents sometimes become calcified 
Occasionally the exudation oozes through the duct, and dries on the 
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surface, with just sufficient cohesion to prevent it from falling off, 
layer after layer of this desiccated material is deposited from below, 
finally giving rise to what is known as a Sebaceous Horn These 
become dark m colour from admixture with dirt, and are always more 
or less fibrillated in texture , the base, to which they are firmly adherent, 
is infiltrated and hyperasmic Sebaceous cysts sometimes inflame 
and suppurate , sooner or later they burst or are opened, and then the 
process subsides They are occasionally cured m this way, but more 
frequently the cyst fills up again, and the same series of phenomena 
are repeated after an interval Should the contents only partially 
escape, the remainder is liable to undergo putrefactive changes, giving 
rise to an offensive ulcerated surface with raised edges, which may 
readily be mistaken for epithelioma It is sometimes known as Cock’s 
Pecuhai Tumour True malignant disease of an epithehomatous nature 
is said occasionally to supervene 

Diagnosis — From a dermoid cyst it is known by the facts that the 
dermoid is congenital in origin, that it is limited to certain localities, 
whilst it is hardly ever directly attached to the skin From a fatty 
tumour it is recognised by the absence of lobulation, and by its more 
solid character, whilst a lipoma is softer and more moveable From 
a chomc abscess it is distinguished by the dilated orifice, by its firmer 
consistency, and by the history, but it is sometimes impossible to be 
certain before incising it 

Treatment — A sebaceous cyst should be entirely and completely 
removed if giving rise to any disfigurement, inconvenience or pain 
In the scalp all that is needed is to transfix the tumour, squeeze out 
the cheesy contents, and then the cyst wall can be readily removed 
by grasping it with dissecting forceps and pulling it away In other 
situations the cyst wall may require to be dissected out , but even 
then it is advisable to open it by transfixion, and to deal with the sac 
from below rather than from above Horns and fungating ulcers 
should be excised with the surrounding skin 

Sometimes a true sebaceous adenoma may develop m connection with 
these cysts It may be slowly growing and of a firm, solid consistency , 
but sometimes it is much more vascular and grows rapidly The latter 
has a form of semi-malignancy m that it is very liable to recurrence, 
and has therefore often been mistaken for a sarcoma On microscopic 
section it closely resembles a rodent ulcer, but its clinical history is 
quite distinct Its most frequent situation is the scalp, and it requires 
to be removed with a free hand, the defect m the scalp being made 
good by Thiersch-graftmg 

Molluscum Contagiosum — This affection shows itself in the form 
of a number of firm hemispherical nodules, a little larger thqn a split 
pea, usually of a yellowish white colour, and very definitely umbihcated 
The depression m the centre may be occupied by dry debris, and from 
the larger ones a waxy mass may be expressed They are usually 
seen on the face, but may involve any part of the surface of the body 
There seems no doubt as to their contagious properties, this being 
perhaps best seen m the development of growths of this nature on a 
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mother's breast, secondary to those on the face of her baby The 
cause of the contagion is by no means certain, whilst the exact nature 
of the affection is also more or less in dispute, since, although some 
authorities consider it sebaceous m origin, others are equally insistent 
that it commences in the hair follicles or deep layers of the rete 
Pathologically, the tumours consist of numerous wedge-shaped lobules 
of polygonal, nucleated, epithelial cells, supported by a fibrous stroma 
The cells towards the centre undergo a waxy or hyaline degeneration, 
and in them are seen numerous rounded bodies, which have been 
supposed to resemble psorosperms Treatment consists in cutting or 
pulling them away, or m cutting them across, and squeezing the 
contents out from the well-defined capsule 
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AFFECTIONS OF MUSCLES, TENDONS, AND BURSA! 

Injuries of Muscles and Tendons 

Contusion — Muscles are bruised as a result of blows or falls, leading 
to more or less extravasation, with possibly some rupture of the 
fibres The part becomes tender and swollen, and any active con- 
traction gives rise to pam , passive movement, however, is tolerated, 
if the injured fibres are not thereby put on the stretch Fomenta 
tions and rest may be needed for a few days , but friction, with 
stimulating embrocations and liniments, and regular massage of the 
parts, are subsequently necessary 

Sprains and Strains, due to violent efforts or falls, result in the 
tearing or stretching of some of the fibres Considerable stiffness 
follows, especially in rheumatic and gouty patients Rest and either 
hot or cold applications may be used at first , but friction with lini- 
ments and passive movements will be needed later In individuals 
predisposed to the development of tuberculous disease, special pre- 
cautions must be taken to ensure complete recovery 

Rupture of the Sheath of a muscle is an accident occasionally met 
with, especially in the biceps cubiti or rectus femons The belly of 
the muscle, when contracted, protrudes through the opening as a 
hernia, constituting a soft semi-fluctuating swelling In treating 
this condition the limb must be kept at rest in such a position as to 
relax the muscular fibres and allow the rent in the fascia to heal 
In old-standing cases it is justifiable to cut down and expose the 
opening in the muscular sheath, the edges of which are sutured to- 
gether, or if this cannot be effected a sterilized sheet of silver foil 
may be stitched over the defect 

Displacement of Tendons rarely occurs, except in parts where 
these structures pass through osseo-fibrous canals, and particularly 
m those where the line of action is thereby changed During some 
violent effort the patient feels a sudden localized pam, followed by a 
certain amount of limitation of mobility This accident is popularly 
known as a ‘ rick ’ In superficial parts the displaced tendon can 
sometimes be distinctly felt m an abnormal position, and this becomes 
more evident on attempting to move it Thus the long tendon of 
the biceps may be dislocated from the bicipital groove , and various 
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tendons about the wrist or ankle, especially that of the peroneus 
longus, may similarly suffer If left alone, the parts settle down 
more or less comfortably, but some permanent weakness may persist , 
recurrence is very likely to ensue if movement is permitted before 
the newly formed connections have had time to consolidate 

Treatment consists m fully relaxing the muscles and replacing the 
tendon, if possible, by manipulation The parts are then immobilized 
and well supported for six or eight weeks by a plaster of Paris splint 
or strapping If the displacement recurs, it is sometimes advisable 
to cut down, expose the tendon, and stitch it back into position, 
using early passive movement to prevent the formation of trouble 
some adhesions This is required most frequently in the case of the 
peroneus longus tendon, which slips forwards from its groove behind 
the external malleolus The external annular ligament is thereby 
ruptured, and the operation consists either in suturing the divided 
segments, or in more aggravated cases it may be necessary to turn 
down a flap of periosteum from the malleolus and by stitching its 
apex to the outer side of the os calcis secure the tendon m place 
Rupture of Muscles and Tendons is by no means uncommon, resulting 
from excessive violence of a sudden and unexpected nature Most 
frequently the tendon gives xvay at its union with the muscular belly, 
less often the belly itself yields, whilst occasionally the tendon may 
snap, or the point of bone to which it is attached may be torn off 
Signs — The patient at the moment of the accident experiences a 
sharp and severe pain, as if he had been struck with a whip , he may 
also feel or hear a snap Loss of function follows, together with a 
certain amount of swelling and bruising, which is more evident if the 
muscular fibres have been torn across than if the tendon alone has 
been lacerated On attempting to contract the affected muscle, the 
belly rises up as a soft, rounded, semi-fluctuating tumour, drawn 
towards the uninjured attachment, if the union between the tendon 
and belly has given way , whilst if the lesion has been through the 
muscular substance, the divided halves of the belly become similarly 
prominent, and a distinct gap or sulcus can be felt between them 
Repair is established in the usual way already described (p 245), 
viz , a cellulo plastic effusion is first poured out, taking the place of 
the blood-clot, which is absorbed , this becomes vascularized into 
granulation tissue, and finally cicatricial tissue is developed Where 
a muscular belly is involved and the ends are much separated, a long 
and weak bond of union is likely to form , but when they are closely 
apposed, the cicatrix is a short one, and may sooner or later be re- 
placed by true muscular tissue When a tendon has been divided 
or torn, the connecting medium is at first attached to the sheath, and 
if this adhesion persists, it may lead to much pain and weakness 
It is an exceedingly interesting fact to note how rapidly this tissue 
attains a considerable degree of strength , a rabbit’s tendon ten days 
after division requires a weight of 56 lbs to break it (Paget) 

Treatment —It is essential to relax the parts fully so as to prevent 
sepaiation of the divided ends, and to maintain them in this position 
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for two or three weeks Any resulting stiffness is combated by 
passive movements and massage, whilst, if need be, adhesions are 
broken down under an anassthetic Tendons accidentally divided m 
open wounds should be sutured together by catgut, special antiseptic 
precautions being adopted to prevent suppuration along the tendon 
sheaths Where there has been actual loss of substance in a tendon, 

it is possible to remedy the defect by grafting 
a portion of tendon from another patient, or 
from an animal, between the two ends , or, 
again, one end may be split longitudinally in 
such a way as to leave a thin flap attached 
peripherally, so that the free end ( a ) can be 
turned down and united to the other segment 
(Fig 114) Care must be exercised to pre 
vent opposing muscles from dragging on and 
stretching the new bond of union, as thereby 
considerable functional disability may result 
Thus a young man had his anterior tibial 
muscles divided by a stab Avith a knife , they 
were carefully sutured together, but during 
convalescence the foot was allowed to drop, the 
result being that the muscles and tendons 
were stretched, and hence the most \igorous 
contractions had no effect m raising the toes, 
which dragged along the ground A second 
operation to shoiten all these structures was 
required 

When muscular bellies have been divided, 
it is not difficult to secure them, if the fibres 
have been severed longitudinally or obliquely , 
but when the section is transverse, there is a 
the stitches to cut out In such a case it is 
a ligature a bundle of muscular fibres on 



Fig 1 14 — Method of 
Uniting Tendon 
AFTER Loss OF TISSUE 
bi Turning Down a 
Portion of it as a 
Flap 


great tendency for 
advisable to encircle with 
either side of the incision, and then tie the two threads together 
This must be done at several spots m the cross section 

The long tendon of the biceps is not unfrequently torn from the 
muscular belly, which, on attempting to bend the arm, is drawn 
down towards the elbow, constituting a soft tumour, somewhat 
resembling a lipoma No special treatment is needed beyond keep- 
ing the fore-arm flexed for a time If the tendo A chillis is ruptured, 
union may be attained by keeping the knee bent and the heel raised, 
as by securing a strap to the back of a slipper below, and to a dog- 
collar passed round the knee above A better result, however, 
would follow an aseptic incision and suture Similarly, if the hga 
mentum paicllce gives way, suture through an open wound is more 
satisfactory than mere elevation of the leg and rest The mnei head 
of the gastiocnennus is sometimes torn m wrenches or slips, as at lawn 
tennis, and the plantaus is similarly affected Cooling lotions are 
applied for a few days, and the parts are kept at rest until the tender- 
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ness and swelling have m part subsided, and then regular massage 
is undertaken The adductor tongas may be lacerated m violent 
attempts to maintain a seat on horseback, and constitutes one form 
of riders’ sprain , it is treated by rest and the application of a firm 
spica bandage 

Diseases of Muscles 

Inflammation of Muscles (Myositis) may arise from a variety of 
circumstances, but the chief results are alike, whatever the cause, 
viz , a more or less painful infiltration of the muscle, with increased 
discomfort on attempting movement The part feels hard and rigid, 
and may be tender to the touch If suppuration ensues, the ordinary 
signs of an abscess subsequently make themselves evident A 
certain amount of contractile tissue is thereby destroyed, and the 
cicatricial changes induced will possibly lead to deformity 

Varieties — i Simple Traumatic Myositis results from contusion or 
laceration of the fibres, and is merely a plastic inflammation, with 
or without haemorrhage, running on to resolution, with perhaps a 
little fibroid thickening of the part It is liable in some cases to 
become chronic, the muscle substance becoming shortened and re- 
placed by fibrous tissue (M Jibiosa), and this fibrosis may extend 
beyond the limits of the original lesion The induration of the 
sterno-mastoid muscle met with in children is of this type, and may 
lead to torticollis In other cases ossification of a limited portion of 
the muscle or tendon may occur from long-continued and frequently- 
repeated irritation , thus, in riders (male) the upper portion of the 
adductor tendons may in this way become bony, constituting the so- 
called ‘ riders’ bone ’ Sir William Bennett* has pointed out that a 
similar type of sprain followed by inflammation and wasting of the 
muscles occurs in women from riding, involving the hamstrings (par- 
ticularly the biceps), and possibly being mistaken for sciatica 

2 Rheumatic Myositis usually results from exposure to cold, c g , 
wry-neck from sitting in a draught It is treated by fomentations 
and ordinary saline anti-rheumatic remedies, whilst later on friction 
with stimulating embrocations is needed 

3 Acute Suppurative Myositis is the outcome of infection with 
pyogenic organisms, either from without, as after operation wounds, 
punctures, gunshot injuries, gangrene, etc , the pus m such cases 
spreading widely up and down the muscular planes , or from within 
the body, as in pyaemia , or by extension from neighbouring sup- 
purative foci, as from subperiosteal abscesses , it may also arise 
after a contusion or sprain by auto-infection Great cicatricial 
deformity is likely to follow 

4 Chronic Tuberculous Myositis, with the formation of a chronic 
abscess, is not an uncommon secondary consequence of a similar 
affection of neighbouring bones or joints — e g , a psoas abscess 

5 Syphilitic Disease is usually met with in the tertiary period, and 
takes the form either of a diffuse sclerosis or of a localized gumma 

* Clinical Journal, No\ ember 9, 1904 



4io 


A MANUAL OF SURGERY 


Any muscle may be affected, but perhaps the tongue and sterno 
mastoid are those most fiequently involved Care is needed m 
making a diagnosis, since these conditions resemble tumours m their 
method of onset, but the presence of a syphilitic history, the slow 
growth, the hardness, with subsequent central softening, and the 
rapid disappearance after the administration of iodide of potassium, 
should suffice to determine their nature 

Occasionally gummata appear in muscles in the shape of small 
hard and shotty nodules, usually arranged more or less longitudi- 
nally, which are painless and apparently attached to the fascial sheath 
They react readily to iodide of potassium 

6 Parasitic Myositis, arising from the presence either of the Trichina 
spiralis or of hydatids, need not be described here 

7 Myositis Ossificans is a rare disease, m which various muscles, 
especially those of the back, are transformed into bony plates or rods, 
so as to lead to extensive ankylosis The process seems to be one 
of ossification of the connective tissue associated with atrophy of 
the muscular fibres, and is sometimes extremely painful It is most 
commonly seen in young males, and is possibly rheumatic in origin 
In a boy recently under observation the arms were immobilized by 
ossification of the latissimus dorsi muscles on either side, whilst the 
pectorahs major was also ossified on the right side The erector 
spinas was involved, the back being thus rendered rigid, and the 
right trapezius was undergoing the same change This disease is 
not unusually associated with a congenital deformity of the great toes 
in which the proximal phalanx is absent or stunted No treatment 
has proved of any value 

Tumours of Muscles are not very common Primary growths 
consist of angioma, fibroma, chondroma, myxoma, or sarcoma, and 
of these the majority start in the fibrous sheaths or the mterfibrillar 
connective tissue Secondary deposits of both carcinoma and sarcoma 
occur, but there is nothing special to be noted about them Treatment 
must be determined on ordinary surgical principles If sarcomatous, 
the whole thickness of the muscle should, if possible, be excised for 
some distance from the growth, since the lymphatics run in the 
direction of the fibres, but the sheath forms a limit not early over- 
stepped Amputation of the limb may, however, be required 

Diseases of Sheaths of Tendons 

The synovial membranes which line the sheaths of tendons may 
become inflamed as a result of injury or infection 

i Acute Simple Teno Synovitis often follows sprains and strains, 
and is most commonly seen in connection with the extensor muscles 
of the thumb A puffy swelling m the course of the tendons is 
produced, painful on movement and perhaps tender to the touch, 
giving a characteristic fine crepitus whenever the parts are moved 
All that is needed for its Treatment is to immobilize the limb for 
a few days, and apply fomentations As soon as the more acute 
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symptoms have disappeared, friction with stimulating embrocations 
and pressure are employed to hasten the absorption of the fluid, 
whilst active and passive movements are undertaken to prevent the 
formation of adhesions 

2 Acute Suppurative Teno-Synovitis may result from a punctured 
wound of the synovial sheath, or the inflammation may spread to it 
from neighbouring tissues The thecal variety of whitlow (p 244) 
is of this nature Suppuration may extend both up and down the 
sheath, and unless promptly treated by incision, the tendon will 
slough, or may contract extensive adhesions to neighbouring parts , 
m either case considerable impairment of function follows The 
suppuration may affect neighbouung articulations, leading to their 
disorganization, especially in the case of the tendon sheaths around 
the wrist-joint 

3 Chrome Simple Teno-Synovitis is a common affection, charac- 
terized by a passive effusion into the tendon sheath of glairy synovia, 
somewhat resembling uncooked white of egg It may be limited m 
extent, constituting one of the varieties of ganglion, or diffuse An 
elastic fluctuating swelling forms in the course of a tendon, usually 
associated with creaking There is no pain or tenderness, but the 
affected part feels weak Treatment consists in counter-irritation 
and pressure, as by Scott’s dressing failing this, the part may be 
freely incised, the synovia removed, and, if need be, the cavity 
washed out In the more localized forms it may suffice to puncture 
the cyst-like swelling and squeeze out the contents, pressure being 
subsequently applied 

4 Chronic Tuberculous Teno Synovitis is of two types In one 
the sheath is lined by oedematous granulation tissue of some thick- 
ness, containing tuberculous foci, giving rise to a soft elastic swelling 
along the course of a tendon, which increases slowly in size, and is 
but slightly painful or tender Suppuration may follow, and sub 
jacent bones or joints be involved Treatment consists in immobiliz- 
ing the part, pressure, and improvement of the general health If a 
cure is not quickly established, a free incision should be made and 
the diseased tissue removed 

The other form of tuberculous disease consists m a passive effusion 
into the synovial space, the lining membrane of which becomes 
thickened by the deposit thereon of fibrinous material This is often 
detached, and by the movements of the part the loose fragments of 
fibrin are moulded into various shapes In tendon sheaths they are often 
elongated, and constitute the so-called melon-seed bodies , but when they 
occur in joints, they remain somewhat flattened, and in burs® approxi- 
mate more to the spherical On examination, they are found to be 
structureless, though sometimes laminated When numerous they 
give rise to a curious and characteristic form of crepitus That they 
are of a tuberculous nature can be demonstrated by inoculation ex- 
periments , the bacilli contained therein are not, however, m a very 
active state, and the prognosis of this type is more favourable than of 
the former 
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If Treatment by immobilization and pressure (as by the application 
of Scott’s dressing) fails, the part should be opened, the effusion, 
including fibrin and melon-seed bodies, removed, iodoform gently 
rubbed m, and the cavity closed, after filling it with glycerine and 
iodoform emulsion Should the trouble recur, a free incision and 
removal of the diseased membrane may be required 
A Ganglion is the term given to a localized cyst-like swelling forming 
m connection with a tendon sheath It is most commonly met with 
at the back of the wrist, arising from the tendons of the thumb or 
index-finger, but it sometimes occurs on the front of the wrist or in 
the foot It varies in size considerably, and contains a clear, trans- 
parent gelatinous or colloid substance, like white-currant jelly A 
rounded firm elastic swelling is produced, usually somewhat moveable, 
and neither painful nor tender at first, although some painful weakness 
of the part may be experienced as it increases m size It is due to 
one of several causes thus, it may result from a chronic localized 
teno-synovitis, or from a hernial protrusion of the synovial membrane 
through an opening m the tendon sheath Others seem to originate 
in a colloid degeneration of the cells lining the synovial space , whilst 
certainly some few arise in connection with subjacent articulations, m 
the same way as a Baker’s cyst Little difficulty arises m the diagnosis, 
although, when situated deeply and closely attached to a bone, they 
have been mistaken for exostoses Treatment — A ganglion may 

often be ruptured by manipulation and pressure with the thumbs, or 
by a forcible blow with a book, but it is apt to fill again Failing 
this, a rapid cure is usually obtained by an aseptic puncture of the 
cavity, and the subsequent application of firm pressure In some 
cases it may be advisable to lay the part open and remove the cyst 
wall , such treatment requires absolute asepsis, since, if infection 
occurs, most serious consequences may ensue 

A Compound Palmar Ganglion consists in a tuberculous affection of 
the common synovial membrane surrounding the flexor tendons of the 
wrist, the cavity being distended with synovia, usually containing 
many melon-seed bodies It forms a large swelling extending above 
and below the wrist, fluctuation being readily transmitted from one 
part to the other beneath the annular ligament, it also extends 
amongst the muscles of the thenar eminence along the tendon of the 
flexor longus pollicis (Fig 64) In the Treatment, rest and pressure, 
as by Scott’s dressing, together with suitable constitutional remedies, 
may first be tried , and failing this, an incision is made both above 
and below the annular ligament, the cavity being well washed out, 
and all melon-seed bodies and fibrinous debris removed The cavity 
is then filled with the glycerine and iodoform emulsion, some of which 
may be gently rubbed into the pockets of the wound , both incisions are 
then firmly sutured, and a further period of rest maintained Should 
the skm become thin and tmdermined, drainage may be required, and 
even m a few cases division of the annular ligament, m order to deal 
effectively with the trouble by the sharp spoon The results, howevei, 
are not very good, as the tendons get matted together and adherent to 
the skm, and the movement of the fingers is thereby hampered 



AFFECTIONS OF MUSCLES, TENDONS, AND BURSAE 


413 


Operations on Tendons 

1 By Tenotomy is meant the division of a tendon through an open 
or subcutaneous wound with the object either of remedying some 
deformity, such as talipes or torticollis, or of assisting the surgeon to 
reduce some displacement, as m setting a fracture , thus, the tendo 
Achillis may require division m fractures of the leg in order to over 
come muscular contraction 

Division of tendons is accomplished in two ways, viz , by sub 
cutaneous or open incision The subcutaneous method is made use of 
where there is little likelihood of injuring important structures The 
strictest attention to asepsis is desirable, since the character of the 
wound, viz , a puncture, and the entire absence of drainage are most 
favourable to the development of organisms, if entrance is once given 
to them Moreover, the synovial tendon sheath is often, though un- 
designedly, wounded, and septic inflammation would rapidly spread 
along this structure, and give rise to the most serious consequences 
The operation consists m inserting a sharp-pointed tenotome through 
the skin down to the tendon This is then withdrawn, and a blunt - 
pomted knife passed along the track thus made, either superficial to or 
beneath the tendon The cutting edge is turned towards it, and the 
tendon divided by a sawing or rocking movement, whilst the structure is 
put on the stretch by an assistant Every effort must be made to avoid 
opening the sheath, since even if the wound remains aseptic, the 
tendon often retracts more than is desirable, and m healing gams 
adhesions to the sheath which considerably limit the subsequent 
freedom of movement of the part Opinions vary as to whether it is 
better to pass the knife above or below the tendon , in the former 
method there is no likelihood of making an unduly large wound m the 
skin, and there is less risk of dividing the lax subjacent structures if 
the knife is turned towards them On the other hand, if the knife is 
at once passed beneath the tendon, and any such subjacent structures 
are by mistake included, their division is a matter of certainty Where, 
however, there is any risk of dividing important structures, such as 
the external popliteal nerve in tenotomy of the biceps cruris, it is 
wiser to adopt the open method In this an incision about 1 inch m 
length is made over the tendon, which can thereby be exposed, lifted 
on an aneurism needle, and severed without danger There is no 
haemorrhage worth mentioning, and the wound is closed by a point or 
two of suture, dressed antiseptically, and firmly bandaged to prevent 
extra\ asation The malposition is at once corrected, and the part 
immobilized at the time, or in the course of forty-eight hours, in 
plaster of Pans 

Tenotomy of the Tendo Aclnlhs — The foot is placed on its outer side, 
and the tendon relaxed by pointing the toes downwards The teno- 
tome is introduced at the inner margin of the tendon, about 1 inch 
above its insertion (Fig 94, F), either superficial to or beneath it, 
and it is readily divided when the foot is dorsiflexed If the surgeon 
cuts towards the slan, he must not divide the last few fibres too 
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rapidly, otherwise a considerable external wound may be inflicted by 
the suddenly liberated knife 

The Tibialis Anticus is usually divided about i inch above its inser- 
tion, as it crosses the scaphoid (Fig 96, C) There is here no synovial 
sheath, and the artena dorsalis pedis is separated from it by the tendon 
of the extensor propnus hallucis It is first relaxed so as to allow of 
the introduction from the outer side of the sharp-pointed tenotome 
beneath it , this is then replaced by a blunt-ended instrument, and 
the section is readily accomplished when the foot is abducted 

The Tibialis Posticus is usually divided together with the flexor 
longus digitorum just above the base of the inner malleolus, at a spot 
about a finger’s breadth from the tip of that process m an infant, and 
about i\ inches from it m an adult (Fig 94, E) A small tubercle 
can usually be felt at this spot, and the section must be made just 
above The knife is inserted between the tibia and the tendon, and 
is kept as near the bone as possible If correctly placed, it remains 
fixed without the support of the hand, being grasped between the 
tendon and the bone The blunt-ended tenotome is then introduced, 
and the edge being turned towards the tendon, the latter structure is 
divided when the foot is dorsiflexed The posterior tibial vessels may 
be wounded if the tendons are too suddenly severed, but even should 
this occur, a little well-adjusted pressure will suffice to prevent any 
serious consequences 

The Pcronei tendons are divided just above the base of the outer 
malleolus, at a spot where the synovial sheath is usually absent 
(Fig 95, D) The tenotome is inserted close to the fibula, between 
the tendons and the bone 

The Biceps Cruris tendon is best divided by an open operation, on 
account of the close propinquity of the external popliteal nerve, which 
has often been wounded in the subcutaneous operation An incision 
is made in the direction of the tendon just above its insertion into the 
fibula It is then lifted upon an aneurism needle and divided , 
muscular fibres will probably be found quite close to its lower end 

The Semt-membranosus and the Semt-tendwosns tendons are dealt with 
just above the knee-joint, and the subcutaneous operation may be 
conveniently adopted when they are prominent and tense 

For division of the Stei no-mastoid, see p 422 

2 Lengthening a Tendon is sometimes required, in order to over- 
come the deformity which results from loss of substance or contrac- 
tion, where simple tenotomy does not seem desirable It may be 
possible to utilize the method suggested on p 408 for the union of a 
tendon where there has been loss of substance, viz , by bridging the 
interval by a flap turned down from one end Perhaps a more efficient 
method is the so-called Z-operation (Fig 115) The tendon is split 
longitudinally (be) into two halves, which are separated one from the 
other by cross cuts made on opposite sides, one at each end (ab and 
cd) The two flaps are then drawn apart for a distance corresponding 
to the increase m length required, and sutured together , the resulting 
bond of union will be as represented m Fig 116 
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3 Shortening a Tendon is undertaken m some forms of paralytic 
talipes The Z-method may also be employed here, the two halves, 
after they have been separated, being shortened to the required 
amount, and then stitched together (Fig 117) This operation will 
probably give a more solid bond of union than the simpler proceedings 
in which either a transverse or an oblique section is removed, and the 
ends sutured together , in such the s'utures are much more likely to 
cut out 

4 Tenoplasty, or the incorporation of a strong tendon into a weaker 
one m order to strengthen it, is rarely undertaken except m talipes, 
and more particularly m order to reinforce a weak tendo Achilhs in 
paralytic talipes calcaneus, by joining to it a strong and healthy 



Fig 115 Fig 116 Fig 117 

Figs 115, 116, and 117 — Z-Operation for Lengthening or Shortening 

of Tendons 


In Fig 115 the method of dividing the tendon is shown In Fig 116 the flaps 
are slipped downwards, one on the other, so as to lengthen the tendon In 
Fig 117 equal portions have been cut awaj fiomeach half, and the remainders 
sutuied, so as to shorten it 


peroneus longus In order to make an effective bond of union, the 
healthy tendon must be threaded through the v, eak and atrophic one, 
and fixed by sutures in several places 


Diseases of Bursae 

Bursas exist as normal structures in many parts of the body exposed 
to pressure, their object being to diminish friction and permit of a 
gliding movement Similar cavities, known as abnormal or Adven- 
titious Bursae, are de\ eloped in regions where exceptional pressure 
is brought to bear on some prominent structure , they consist of a 
fibrous wall lined by a serous membrane, contain a small quantity of 
serum, and are formed either by dilatation of lymphatic spaces, or as 
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a result of a localized effusion into the tissues Examples of this are 
met with m men following special occupations , c g , over the vertebra 
prommens of Covent Garden porters, and then known as a 'hummy', 
Billingsgate fish-carriers occasionally have bursse under the centre of 
the scalp , and deal runners often present one on the upper part of 
the shoulder They occur over bony prominences arising from mal- 
formation or displacement, e g , over the cuboid, m talipes equmo 
varus , over the internal condyles of the femora, m bad cases of genu 
valgum , whilst the false joint or pseudarthrosis which occurs in un- 
reduced dislocations or unumted fractures is practically of this nature 

Wounds of bursas may be caused by penetrating injuries, or some 
times by the skm over them splitting, as,^,ma fall on the point of 
the olecranon The escape of bursal fluid which results often pre- 
vents healing, and then it will be necessary either to excise the buisa, 
or to open it freely so that it can be stuffed and made to granulate 
from the bottom 

The following are the morbid conditions vhich arise m adven- 
titious as well as normal bursae 

1 Acute Simple Bursitis may result from a non-penetrating injury, 
or from prolonged irritation, especially in gouty or rheumatic indi- 
viduals The part becomes swollen, painful, and tender, and if supei- 
ficial the skm over it may be hyperaennc Effusion into the cavity 
quickly occurs, the fluid being spontaneously coagulable m the early 
stages, and, if resulting from traumatism, mixed with blood Lymph 
is deposited on the serous surface, and m many cases results in the 
formation of adhesions, and possibly obliteration of the cavity Treat- 
ment consists in keeping the part at rest, and applying fomentations, 
whilst suitable constitutional remedies are administered If the 
effusion persists, aspiration, or removal with trocar and cannula under 
strict asepsis, may be employed, or even the whole cavity excised 

2 Acute Suppurative Bursitis arises from infection occurring either 
from without or within , it not uncommonly follows a subcutaneous 
injury of a chronically inflamed bursa, leading to its distension with 
blood All the phenomena, local and constitutional, usually associated 
with the formation of a superficial or deep abscess are present The 
pus, formed at first within the bursa, may travel directly to the surface, 
or, bursting through the capsule, is diffused through the tissues 
Where this occurs, the characteristic features suggesting a bursal 
origin of the abscess may be masked Thus, m suppuration of the 
bursa patellae, the pus often finds its way to the lateral aspects of the 
limb, allowing the patella to be distinctly felt through the skm , the 
case might then be mistaken for suppuration within the knee-joint, 
but is easily distinguished by the absence of the more acute arthritic 
symptoms Implication of subjacent bones and joints sometimes 
occurs , thus, the patella or olecranon may become carious, or necrose 
The Treatment of suppurative bursitis resolves itself into an early 
free incision, and drainage 

3 Chronic Bursitis with Effusion is, perhaps, the most common 
pathological condition met with m connection with bursse The 
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cavity becomes distended with a serous effusion of varying amount, 
giving rise to a fluctuating tumour The walls differ m thickness 
according to circumstances , if the condition is one of long standing, 
or if frequent recurrences have been present, the bursal wall is usually 
reticulated and dense, and adhesions or fibrous cords are often pro- 
duced Subacute exacerbations are frequently grafted on the more 
chronic variety Treatment consists m rest and counter-irritation, as 
by blistering or iodine paint, and if this fails, the bursa should be 
dissected out When the bursa communicates with a joint, such as 
that under the semi-membranosus tendon, the neck must be isolated, 
and its communication with the joint shut off by ligature 

4 Chronic Fibroid Bursitis — In this variety the walls of the bursa 
become chronically thickened, as a result of prolonged irritation, and 
also probably from the effect of syphilis There is but little effusion , 
consequently, a hard fibroid tumour is met with m the region of the 
bursa, and in the centre of this is a small cavity The only Treat 
ment is complete removal 

5 Chronic Tuberculous Bursitis occurs either m the form of a 
fibrinous deposit on the inner wall, together with effusion and the 
presence of loose fibrinous bodies , or the lining membrane under- 
goes a change analogous to that described as pulpy degeneration of 
a joint, and perhaps leading to the formation of a chronic abscess 
Either condition may be secondary to a tuberculous arthritis, or may 
give rise to it, when the bursa communicates with a joint If total 
removal is impracticable, the Treatment consists in laying the part 
freely open, scraping away all tuberculous tissue, and stuffing the 
cavity with gauze impregnated with iodoform 

6 Syphilitic Changes may also occur in bursie, m the shape either 
of a symmetrical bursitis in the early stages, or later on as a gum- 
matous pen-synovial development 

Occasionally Gouty Deposits are observed m the walls of bursae, 
constituting tophi, the irritation of which may predispose to abscess 
formation, pus mixed with urate of soda crystals being discharged 
The bursa over the olecranon is said to be most frequently affected 
m this way 

Special Bursae 

The buna patella (Fig 118), which lies over the lower half of the 
bone and not over its centre, is very liable to mjuiy and infiamma 
tion from its exposed situation, and especially m those who kneel 
much, giving rise to the condition known as ‘ housemaid’s knee ’ Any 
of the above-mentioned varieties of bursitis may be met with, and 
their signs are so evident that it is unnecessary to again mention them 
in detail The relation of the bursa to the patella explains the fact 
that acute suppuration sometimes gives rise to caries or superficial 
necrosis of that bone, w lnlst chronic and subacute inflammations may 
lead to thickening of the bone from osteoplastic periostitis 

The buna beneath the Ugamentum patella between it and the head of 
the tibia, when distended with fluid, gi\es rise to a fluctuating sw el- 
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ling felt on either side of the tendon, more especially when the limb 
is extended , when the leg is flexed, the swelling diminishes Chronic 
enlargement of this bursa may cause the hgamenta alarm to be 
pushed backwards into the joint, so that they are nipped between the 
bones whenever the patient attempts to stand with the leg extended , 
the pain thereby induced is somewhat similar to that caused by a 
displaced semilunar cartilage, or by a loose foreign body in the joint 
The inability to stand with a straight leg, and the presence of the 
enlarged bursa, are sufficient, however, to guide the surgeon to a 
correct diagnosis 

The burses tn the pophtcal space are often enlarged, especially that 
between the inner head of the gastrocnemius and the senn-mem- 
branosus, leading to a rounded fluctuating swelling, sharply limited 
on its outer aspect, and more fixed and less defined towards the 



Fig 118 — Enlarged Bursa Patell/c (From a Photograph ) 

inner The sensation imparted to the fingers varies according to the 
position of the limb, the swelling being tense in extension and flaccid tn 
fteuon, as occurs m most of these peri-articular bursae Owing to the 
proximity of the popliteal vessels, pulsation is occasionally detected , 
but it is only heaving, not expansile, m character The fact that the 
bursa usually communicates with the joint necessitates considerable 
caution m its treatment , it should be removed by a careful dissection, 
the communication with the joint being closed by ligature or suture 
The binsa beneath the inseition of the senn-tendinosus and gtacihs is some- 
times inflamed, and is very liable to cause osteoplastic periostitis of 
the subjacent inner surface of the tibia 

The binsa beneath the tendo A chillis, if enlarged, presents a fluctu- 
ating s\\ ellmg on either side of that structure, somewhat simulating 
disease of the ankle-joint, but necessarily limited to the posterior 
aspect of the joint The enlargement is usually due to the pressure 
of badly-fitting boots 

Distension of the binsa beneath the psoas tendon gives rise to a fluid 
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swelling which usually projects anteriorly, presenting on the inner 
side of Scarpa’s triangle If painful, it necessitates flexion of the 
thigh, and thus leads to symptoms resembling those of hip-joint 
disease or of a psoas abscess It must not be forgotten that this 
bursa often communicates with the joint 

The gluteal bursa, situated between the insertion of the gluteus 
maximus and the great trochanter, is not uncommonly the seat ot 
tuberculous disease It presents as a rounded swelling, obliterating 
the hollow behind the trochanter, and m its more acute manifesta- 
tions may be accompanied by abduction and eversion of the limb, m 
order to relax as far as possible the gluteus It may thereby some- 
what resemble the earlier stages of hip disease, but is known from it 
by the absence of flexion, and the fact that passive movements, in- 
cluding even the so-called test-movement for hip disease, can be 
undertaken with but little or no pam Should suppuration occur, the 
pus may burrow ividely beneath the gluteus Treatment consists of 
incision, which will necessarily involve a portion of the insertion of 
the gluteus maximus, scraping and disinfecting the interior of the 
bursa, and allowing it to heal from the bottom 

The buisa ovet the tuber ischii, if inflamed, gives rise to the condition 
known as ‘ weavers’ bottom ’ , it causes great discomfort m sitting, 
and is often solid and symmetrical If troublesome, it should be 
removed 

Enlargement of the bmsa over the olecranon constitutes the condition 
known as ‘ miners’ or students’ elbow ’ , suppuration within it is not 
uncommon, leading to necrosis of the underlying bone , the elbow - 
joint is but rarely affected 

The large multilocular subdeltoid bmsa is occasionally enlarged , it 
leads to prominence of the deltoid, and expansion of the shoulder 
(For diagnosis from effusion into the shoulder- joint, see p 64.8) 
Where treatment by counter irritation and rest fails, the cavity 
should be incised and drained 
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CHAPTER XVIII 


DEFORMITIES 

Torticollis 

Torticollis, or wry-neck, is a deformity produced by a contraction 
of the sterno-mastoid muscle, the trapezius and deep fascia being also 
frequently affected, and occasionally the short muscles at the back of 

the neck It is charac-^ 
terized by the affected p 
side of the head being jj 
drawn down towards | 
the shoulder, whilst the f 
face is turned towards' 
the sound side, as shown 
m Fig 1 19 When this 
has lasted for some time, 
especially m congenital 
cases and those com 
mencing in childhood, 
the affected side of the 
head and face becomes 
atrophic The measure- 
ment from the external 
canthus to the angle of 
the mouth is smaller, 
the eyebrow is less 
arched, the nose de 
fleeted, and the cheek 
less full than on the 
sound side No very 
satisfactory explanation 
of these phenomena is 
forthcoming, but they 
are probably due to 
imperfect \ ascular supply The cervical spine becomes laterally 
cun ed, 11 ith its concavity to the affected side, and a secondary com- 
pensator}’' cun r e is also present m the dorsal region, so as to maintain 
the eyes as far as possible on a level 
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Fig 119 —Torticollis 

The right sterno mastoid is contracted and the 
corresponding half of the face atrophic 
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The Causes and Varieties of torticollis may be classified as follows 

1 Congenital torticollis, the result of malformation or malposition tn 
liter o, or of some mtia-uterme muscular contraction or nervotfs lesion 

2 Muscular torticollis, due to intrinsic contraction of the sterno 
mastoid, apait from nervous influences, as m cicatricial shortening 
after intramuscular abscess or gumma In children it is said to 
follow the congenital induration of the muscle so often seen, and due 
to laceration during birth, w hilst it is not unfrequently met with as a 
temporary deformity resulting from cold (rheumatic myositis, or stiff- 
neck) 

3 Torticollis arising fiom nervous causes, including spasm and 
paralysis Spasmodic torticollis (tonic or clonic) may lesult (a) from 
the direct irritation of the nerve-trunk or its roots, as by inflamed 
cervical glands or cervical caries , ( b ) possibly from reflex irrita- 
tion, as by carious teeth, worms or ovarian mischief , and (c) from 
irritation of the deep or cortical centres This latter variety is 
usually of the clonic type, and often involves the posterior muscles 
as well as the sterno-mastoid The character of the movements 
varies with the actual muscles involved It occurs most frequently, 
though not exclusively, in women of about thirty years of age, and 
there is often a family history of nervous diseases, such as epilepsy, 
etc The prognosis in these cases is almost always unfavourable, 
since, even if the localized spasm is cured by appropriate operative 
treatment, other parts are likely to become affected Paralytic torti- 
collis arises either from infantile paralysis of one muscle, leading to 
unbalanced action of that on the other side, or from some peripheral 
nerve lesion 

4 Hyster la is also responsible for a certain number of cases 

Most commonly the sternal portion is mainly affected, whilst the 
clavicular half may be quite relaxed In congenital and cicatricial 
cases the muscle stands out as a hard tense band, an excess of fibrous 
tissue being present, or the muscular substance almost entirely absent , 
but m spasmodic cases the muscle may be well developed and not 
specially prominent The deep fascia always becomes secondarily 
contracted and shortened, and if the deformity has lasted long the 
posterior cervical muscles are similarly affected, whilst changes in 
the shape of the vertebras may also be induced, the bodies becoming 
v'edge shaped and thickest towards the convexity of the curve 

The Diagnosis of torticollis is readily made It must not be con- 
founded with cicatricial contraction of the skm of the neck following 
burns, or the attitude temporarily assumed by a patient with an acute 
deep seated abscess of the neck, or with tuberculous caries of the 
spine associated with lateral deviation The rigidity of the neck in 
the latter case, together with the pain caused by movement of or 
pressure over the vertebne, should suffice to make the diagnosis clear 
Rheumatic inflammation of the deeper ligaments and muscles of the 
cervical spine (rheumatic spondylitis) may also be mistaken for 
torticollis, but it comes on rapidly, and is associated with tenderness 
on deep pressure The fact that m tonic cases the muscle is evidently 
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contracted, and stands out as a tense band m the neck, is sufficiently 
characteristic Spasmodic torticollis, again, cannot well be mistaken 
for any other condition, but it may be difficult to distinguish its cause 
or to localize the affected muscles 

The Treatment of torticollis necessarily varies with the cause, and 
thus either antiphlogistic, antmeurotic, antirheumatic, or antisyphihtic 
remedies may be required When, however, it is due to congenital or 
tonic contraction of the muscle or its tendon, massage and manipula- 
tion may be first tried, or even some form of mechanical apparatus , 
but m the majority of cases tenotomy or myotomy will give a more 
satisfactory result, and is much less tedious and troublesome 

Two methods of dividing the sterno-mastoid have been employed 
(i) The subcutaneous operation is a somewhat undesirable proceeding, 
on account of the important structures placed immediately beneath 
it There is but little danger or difficulty in dealing with the 
sternal head, a tenotome being passed down to it beneath the skm, 
and the incision made from before backwards , the tension to which 
it is exposed suffices to draw it well forwards out of harm’s way 
In dealing with the clavicular portion, it has been recommended to 
introduce a sharp-pointed, and then a blunt-ended, tenotome beneath 
the muscle, dividing it from within outwards, whilst others suggest 
that a director should first be passed beneath it, and then the muscle 
divided (2) The open method is far preferable to any of these plans, 
as thereby all danger is obviated The skm is freely incised across 
the muscle, its anterior and posterior borders defined, and its fibres 
carefully and fully divided No attempt should be made to deal with 
the portion of deep cervical fascia which passes beneath it and 
securely covers m the important underlying structures Any part 
of the lower half of the muscle may be selected, but the best spot is 
about \ inch above the clavicle The position of the head is thep 
rectified ', and fixed by plaster of Pans or some other suitable apparatus 
A simple and satisfactory arrangement consists of a padded leather 
strap passed round the forehead and occiput, and another under the 
axillae A chain or elastic band is secured to the forehead strap 
above the mastoid process of the side which is not affected, and 
traction made by fixing it to the front of the lower belt on the 
opposite side of the body Thus, if the left sterno-mastoid is con- 
tracted and has been divided, the chain is attached over the right 
mastoid process above, and below over the front of the left axilla, 
traction being thus made m the direction of the right or weakened 
sterno-mastoid muscle In some cases more efficient support is 
necessary, and may be obtained by the use of Chance’s back splint 
(p 429), to which arms are attached at the upper end, bringing 
pressure to bear upon each side of the head m suitable directions 
Where, however, osseous changes are present, the deformity may 
persist to a great extent, in spite of combined operative and 
mechanical treatment 

In cases of clonic torticollis it may be necessary to cut down on, 
and stretch or excise, the spinal accessory nerve (p 386) This is 
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not attempted until hygienic and tonic treatment has failed Where 
the cause is peripheral, good results may follow , but when due to 
central lesions, as is usually the case, we have already stated that 
failure is not uncommon In such, division of the posterior cervical 
nerves, as they lie on the senn-spinahs colli, will occasionally bring 
about a cuie (Keen) , should this fail, it may be justifiable to deal 
with the cortical centres 

A Ceivical Rib is a deformity of somewhat unusual occurrence 
It arises most frequently from the anterior transverse process of the 
seventh cervical vertebra, but a similar outgrowth sometimes occurs 
from the sixth It is mainly composed of cartilage at first, but as 
age advances it becomes osseous It passes down behind the nerves 
to unite with the central portion of the first rib, and occasionally 
consists of two portions, an upper and a lower, united together by a 
synchondrosis No symptoms are produced until the mass by its 
growth compresses the roots of the brachial plexus, or pushes the 
subclavian vessels forwards, thus leading to trophic and vascular 
disturbances, as well as to neuralgia and some -weakness or loss of 
power m the arm Nothing should be done to this condition unless 
pressure symptoms are present, when removal may be required An 
incision is made parallel to the anterior border of the lower portion 
of the trapezius , the nerves and vessels are separated from the mass 
of cartilage and drawn aside, and the growth carefully excised with 
gouge, chisel, or cutting pliers 

Deformities of the Spine 

S coliosis -_By scoliosis is meant a lateral curvature of the spine 
accompanied by rotafiorTof theWertebras Conditions are met with 
in which the spine becomes deflected laterally as an occasional result 
of Pott’s disease, or m fractures , such, however, are not generally 
considered to be genuine scoliosis 

iEtiology — The following are the chief causes of scoliosis 1 It 
is said to occur very rarely as a c onge nital deformity, owing to mal- 
formation of the vertebrae 2 It may commence in young children 
as a result of rickets, owing partly to the softened condition of the 
bones, partly to their irregular growth It is probably often induced 
by the method of always carrying children on the same arm in vogue 
with nursemaids A similar change, due to the so-called ‘ delayed 
rickets,’ may also occur in children who are able to run about The 
primary curve m this type is usually one directed towards the left 
m the dorsi-lumbar region 3 Any c onditio n of asymmetry of the 
body may lead to what is known as statical scoliosis, e g , congenital 
shortness of one leg, unilateral dislocation of the hip, contractions of 
the knee- or hip-joints, genu valgum, falling in of the chest wall as a 
result of empyema, and even old-standmg torticollis If the cause 
exists m one of the lower extremities, the pelvis is tilted dov n on the 
side of the shorter limb, unless persistent adduction is also present, 
producing a lumbar curve with the convexity towards the side of the 
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shortened leg, whilst a compensatory dorsal curve m the opposite 
direction is subsequently added m ordei to maintain the general axis 
of the body When due to empyema, a primary dorsal curvature is 
produced, with its convexity towards the sound side In torticollis 
the cervical” curve is primary, and a compensatory curve in the 
opposite 'direction m the doi sal region usually follows- 4 The most 
common type, however, is the scoliosis,of adolescents, met with m young 
people about the age of puberty, or a little older, who are in a rveak 
and asthenic condition, often as a result of rapid growth, combined 
possibly with improper or insufficient food, defective hygienic sur- 
roundings, or exposure to hard work, whereby undue muscular fatigue 
is induced Young women of an anaemic type who suffer from 
amenorrhcea, and who as housemaids or factory hands have to under- 
take a good deal of lifting, are especially liable to this condition It 
is due to a relaxed state of the ligaments and muscles, w Inch har e 
not developed pan passu with the weight and length of the skeleton , 
it is therefore not unfrequently associated with flat foot and genu 
valgum Prolonged standing m a position of ease or rest, m which 
the weight is mainly carried on one leg, may determine its occurrence, 
as also faulty positions occupied by children at school, owing to low 
desks and want of support to the feet The lumbar curve usually 
forms first, its convexity being to the left side, a compensatory dorsal 
curve, with its convexity to the right, being subsequently developed 
The Phenomena vary considerably according to the character and 
extent of the lesion Sometimes the whole spine is involved m one 
curve ( total scoliosis) , but more usually two curves are present, one 
primary, the other compensatory It is by no means uncommon for 
this condition to be associated with kyphosis, but the absence of the 
latter, m what is sometimes termed the ‘ flat-backed ’ type, is no 
criterion of the slightness of the case The most usual variety is that 
m which there is a double curve, with The dorsal "convexity to the 
right-and the lumbar to the left It will be desirable to describe 
this carefully, whilst for the opposite condition all that is necessary 
is to transpose the words ‘ right ’ and ‘ left,’ or, as Hoffa has put it, 
one variety is the ‘ mirror picture ’ of the other 

In addition to the lateral displacement, lotation of the bodies of the 
vcitchce (Fig 121) towards the convexity of the curves is always 
present This is probably a purely mechanical act, and due to the 
more firm support given to, and the interlocking of, the posterior parts 
of the vertebrae As a_.result, the spinous processes are directed 
towards the concavrfy, and hence will always indicate a smaller 
amount of distortion than really exists Occasionally there may be some 
backward projection of the spines at the junction of the two curves 
The thoiacic walls necessarily participate in the process The ribs 
on the right side become to some extent separated from one another, 
and project posteriorly on account of the rotation of the vertebre , 
the amount of curvature at the angle is consequently increased, whst 
the front of the chest on this side of the body becomes flattened On 
the left side the ribs are huddled together, and the curve at the angle 
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diminished, the ribs being thereby opened out , consequently, the 
thorax is flattened posteriorly on that side, but projects m front , the 
left breast may thus be rendered prominent (Fig 122) In fact, the 
thorax becomes more or less rhomboidal m shape X k & - fi t,ernum also 
is somewhat displaced towards the concavity, and twisted so tha t the 
an teriar~surface' , iSoiCsT 6 'V v ards the right T h e xapa<ytyj>f jth e thorax 
is not as a rule affected at first, but m the later stages it is consider- 



Fig 121 — Spine in Scoliosis seen 
1 from in Front (Tillmanns ) 


ably diminished, and the abdominal viscera may even be displaced 
Ine slapulaTfollow the thoracic wall, and hence the right shoulder is 
pushed upwards and outwards, and this, it is said, in the worst cases 
may progress to such an extent as to cause the sternal end of the 
clavicle to be spontaneously dislocated backwards It is for this 
‘ growing out of the shoulder ’ in young women that the majority of 
cases come under' observation The left scapula is generally some- 
what lower than the right The effect on the waist varies with the 
situation and extent of the curves , if the dorsal and lumbar curves 



426 


A MANUAL OF SURGERY 


are nearly equal, then the true waist on the right side becomes 
more marked than usual, corresponding to the lumbar concavity, and 
m advanced cases a distinct sulcus may be present between the lower 
ribs and the crest of the ilium On the left side the hip appears 

to project (' growing out ’), 
owing to the deflection of the 
trunk towards the right side, 
whilst the dorsal concavity 
higher up may simulate a 
false waist In addition to 
the above phenomena, the 
buttocks may be noticed to 
be asymmetrical, if the sco- 
liosis is of statical origin 
The erector spmse muscle 
stands out unduly on the left 
on mg to the rotation of the 
vertebrae, whilst the trans 
verse processes on this side 
may be unusually evident 
In the early stages the 
characteristic deformity dis- 
appears on extension of the 
trunk, as by hanging from a 
trapeze, or on bending for- 
wards , but as it progresses, the spine becomes more and more fixed, 
and but little alteration is produced by suspension of the patient In 
the worst cases the deformity becomes so marked as to simulate the 
1 hump 1 formed m Pott’s disease, especially when associated with 
kyphosis and the patient’s stature becomes dwarfed and stunted 
Subjective symptoms, such as neuralgic pain and weakness, are also 
present, but usually they are not very prominent features 
Anatomical Changes — The structure of the spinal column is at 
first not manifestly altered, but as soon as the deformity becomes 
chronic, the individual vertebras become misshapen The bodies 
are somewhat wedge -like on section, being thicker on the convex than 
on the concave side The mtervei teh al discs are similarly changed, 
whilst the articular processes are unduly pressed together on the con- 
ca\ e side, and separated from one another on the convex The trans 
verse and spinous processes are also approximated to one another on 
the side of the concavity, and often curved The ligaments , which in 
the early stages are relaxed, become secondarily shortened on the 
concave side, and may indeed disappear, the bodies of the vertebra 
being ankylosed The muscles are also relaxed xn the early stages, 
but accommodate themselves afterwards to the altered curves of the 
spine, and hence are contracted on the concai e side and stretched 
on the coni ex «■ 

It is most essential that a correct Diagnosis be made as soon as 
possible, since so much depends upon early treatment A thorough 



Fig 122 —Section of Thorax in Scolio 
sis (After Holmes and Hulke ) 
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examination should be made with the clothes stripped to below the 
waist, so that the \\ hole back can be seen The patient should be 
made to sit straight up on a stool or chair placed sideways, and the 
surgeon stands behind her The general appearance is first noted, 
and then the spinous processes are marked out one after another with 
a spot of ink or with a flesh pencil The shape of the thorax, the 
cunature of the ribs, and the position of the scapulas, are also ascer-^ 
tamed The patient is then made to stand, to hang from a bar, and 
to bend forwards, and the effects of these respective movements 
noted , by this means some idea can be obtained of the extent and 
nature of the deformity There can be but little risk of mistaking it 
for Pott’s disease, since the rigidity, deformity, and localized pam of 
the latter are so characteristic, in those cases of scoliosis, however, 
where there is a projection of the spinous processes backwards, a 
mistake might easily arise if only a careless examination were made 
The Prognosis necessarily varies with the stage which the affection 
has reached In early days, before the deformity has become set, 
and when it disappears on extension of the spine, it is almost certain 
to be entirely cured, if suitable precautions are taken Later on it 
can be improved to some extent, but m bad cases all that can be 
expected is to prevent it from getting worse 

In the Treatment of scoliosis, the cause of 4hA. trouble must not be 
overlooked, since in many cases the deformity may be remedied, or 
at any rate prevented from increasing, by attending to this Thus, 
inequality m the length of the limbs necessitates the wearing of a 
high-heeled boot, whilst contractions of the knee- or hip-joints should, 
if possible, be remedied In that variety which occurs m young 
people from constitutional or local debility, the general health must 
be improved by a visit to the seaside, or the administration of tonics, 
such as iron and arsenic Carefully-regulated rest and exercise must 
also be recommended, so as to improve the muscular tone of the 
back without unduly fatiguing the patient, for a similar reason 
massage and cold baths are beneficial All errors of position must 
be corrected, and suitable desks, forms, and chairs utilized In the 
slighter cases it often suffices to order the patient to rest in the 
supine 'position on an inclined board for an hour or two daily, the 
head being thus raised and the spine extended Cahsthenic move 
ments and gymnastic exercises, especially on the horizontal bar and 
trapeze, are also valuable Of course, these must be arranged so as 
to exercise the weak muscles and counteract the deformity Space 
forbids us describing them here, and we must refer readers to special 
textbooks A-spinaLsupport.Js often useful, but should not be worn 
--continuously, except m bad cases, as it renders the muscles of the 
bactyweakjrom disuse All that is needed m the early stages is the 
support of a firm, c arefully-fitted c orset , but should the deformity 
increase, s tronger s t e& j j nst r um ej t s may be employed m which springs 
are incorporated, whereby it is RopecTfhat correction of the curvature 
may be brought about In the more severe cases, which are often 
associated with considerable pam, such a contrivance with axillary 
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crutches is absolutely essential plaster of- Pans, applied according 
to Sayre : s-methodj-is-certainly objectionable, since it is irremoveable, 
and all other local treatment to the back is thus prevented 

Kyphosis — By this term is meant a condition of increased dorsal 
convexity of the back (Fig 123), which is often associated with loss 
of the lumbar concavity, so that the whole spine is 
X arched backwards Occasionally, however, a marked 
L J lumbar lordosis is present as a compensatory condition 

PjTxr- 'y The chief varieties of kyphosis are as follows 

h 1 Kyphosis from defective growth or habit This 
/may occur (a) m children under the age of four, result- 
| mg from rickets , (&) in adolescents up to the age of 
f sixteen (round shoulders), from a continuous habit of 
jgS | stooping, as m reading or writing, especially in those 
yg® suffering from myopia , (c) various forms of occupa 
tion, which involve the carrying of heavy weights, or 
ygSy \ stooping over work, lead to its appearance m adults, as 

pH 'in porters and cobblers, (rf) m old men it results from 

YyK ‘.senile atrophy 

2 Kyphosis from general diseases of the spine is a 
y | marked feature m osteo-arthntis, osteitis deformans, 
Fig 123 — (Osteo-malacia, hypertrophic osteo-arthropathy, and 
Kyphosis ’acromegaly In the latter disease the condition is 
limited to the dorsal region 

3 Kyphosis from localized disease of the spine is sometimes de- 
scribed, although it is more commonly known by the contradictory 
term ‘ angular curvature ’ It results from fractures, Pott’s disease, 
gumma, or cancer (q v ) 

Treatment is impossible m the majority of cases, but the round 
shoulders of young people come so commonly under observation that 
a little more notice of the condition is needed 


Round Shoulders occur most frequently in girls Avho have grovn 
rapidly, and perhaps developed precociously The condition is often 
due to defective habits of sitting and standing, especially at school, 
and may be induced by faulty desks and chairs, whilst other intrinsic 
conditions, such as myopia or adenoids, may also be pnmarily’respon- 
sible The spine becomes bent forwards m the cervico-dorsal region , 
at first the deformity can be voluntarily corrected, but not so later on 
Treatment — In the first place the cause must be ascertained, and, 
if possible, removed, m particular, chairs and desks must be arranged 
so as to insure that the child sits in a good position The essential 
point m the treatment is to increase the power of the muscles of the 
back, especially the trapezn, the erectores spmae, the rhomboidei, and 
the serrati This may be accomplished by massage, electricity, and 
exercises, the latter necessarily directed towards extension of the 
back The girl should never be allowed to fatigue herself unduly, 
and must rest on her back tv o or three times a day for half an hour 
At night she should he on her back, without a bolster, and with a 
pillov beneath the curve The general nutrition and health must also 
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be attended to, and a course of suitable tonics prescribed In bad 
cases where the deformity is marked and it is feared it may be pro- 
gressive, a light support may be required , a Chance’s splint* will do 
as well as any, but of course the exercises must be persisted m 

Lordosis (Fig 124) consists m an increased anterior curvature of 
the spine in the lumbar region It is usually produced by continued 
flexion of the hip, whether due to congenital displace- 
ment, to unreduced dislocation, or to hip disease, and 
m such cases it is irremediable unless the malposition 
of the femur can be corrected 

It is seen as a temporary condition in pregnancy, 
and as a more constant phenomenon in bad cases of 
uterine fibroids, owing to the increased weight of the 
uterus or its contents, necessitating backward displace- 
ment of the upper part of the spine m order to adjust 
correctly the centre of gravity of the body The same 
may be noticed m persons with large, fat, and pendu- 
lous abdomens 

It is occasionally present m progressive muscular 
atrophy where the lumbar and abdominal muscles 
are weakened, and usually in pseudo-hypertrophic 
paralysis from loss of power m the gastrocnemn and 
other muscles engaged m maintaining the erect tIG ^ ~ 0R " 
posture In both cases the centre of gravity of the 
body is displaced forwards, necessitating the throwing backwards of 
the head and shoulders in order to maintain the equilibrium 

Spondylo-listhesis is the term applied to a curious and somewhat 
uncommon deformity, in which the lumbar vertebrae slip forwards 
and downwards from the top of the sacrum "It arises from fracture 
of the articular processes of the lumbo-sacral synchondrosis, or from 
imperfect development of the laminae or pedicles of the lowest lumbar 
vertebra, as a result of which the pressure of loads carried on the 
shoulders or the weight of a pregnant uterus brings about the dis- 
placement In the latter instance the enforced lordosis aggra\ates 
this tendency The effects produced are shortening of the stature, 
together with the formation of a marked hollow above the sacrum, 
whilst the lumbar vertebrae are unduly prominent anteriorly The 
condition is accompanied by neuralgic pain and weakness The only 
treatment is prolonged rest m the recumbent posture, and possibly the 
application of a leather jacket, moulded to the pelvis, and supplied 
with crutches, so as to carry part of the weight downwards from the 
axillas to the pelvic support without utilizing the spine 

* Many modifications of Chance’s onginal splint have appeared, but the 
essential features of all are the presence of a metal pelvic band, from which rises 
a single 01 double bar of malleable iron, fitted to the back, and capable of having 
its cuive altered Lateial supports spring from the central bars or bar, and 
straps to fix it m position aie also prouded 
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Deformities of the Upper Extremity- 

Congenital Elevation of the Scapula (SprengePs Shoulder) is a con- 
dition to which some attention has been recently attracted The 
scapula may be normal in size or a little smaller than usual, but is 
situated above its proper position, thereby causing some deformity, 
and is generally rotated so that its lower angle is approximated to the 
middle line The muscles attached to its upper border are promi 
nent , m a few instances an osseous band has replaced them, passing 
between the upper angle of the bone and the seventh cervical verte- 
bra The lower third of the trapezius is often defective, as also the 
serratus magnus The amount of disability, which is usually slight, 
depends on the condition of these muscles, but the affected arm is 
sometimes smaller than its fellow A slight degree of scoliosis 
develops as a compensatory phenomenon The condition is supposed 
to result from abnormal mtra-uterme pressure m the same way as 
congenital torticollis and talipes The only treatment consists in 
dealing with the affected muscles by operation, if necessary This 
deformity is distinguished from the ‘ growing-out shoulder’ of ordinary 
scoliosis by the muscular defects, by the slightness of the scoliotic 
curve, and by the congenital origin of the lesion 

Various types of Club-hand occur, in which the hand is deflected to 
one or the other side, or is hyper-extended or flexed Perhaps the 
most frequent cause is a congenital absence of the ladms, under which 
circumstances the hand is radially abducted to a marked degree, the 
ulna is shortened and curved, and its lower epiphysis much altered m 
shape and expanded, so as to articulate with the carpal bones Where 
the bones are normal, the hand is usually flexed and adducted towards 
the ulnar side In any*of these deformities skiagraphy should be em- 
ployed, so as to ascertain the exact relation of the bones to each other 

Congenital Deformities of the Fmgei are much more common, and 
the account here given of such defects of the upper extremity applies 
with equal force to those which occur in the lower The following 
varieties may be alluded to 

Polydactylism consists in the presency of supernumerary fingers 
and toes There may be from one to seven additional digits, and the 
condition is usually symmetrical One case is on record with twelve 
and thirteen fingers on the hands, and twelve toes on each foot The 
accessory digits are often stunted, and smaller in size than the normal, 
but may be of aveiage dimensions Usually they are separated from 
the true digits, but now and then may be blended with them The 
correct number of metacarpal and metatarsal bones may be present, 
or they also may be multiplied In one of our cases there were six 
digits and six metatarsal bones , but the last two digits were sup 
ported by an accessory metatarsal apparently springing from the 
outer side of the fourth The condition is frequently inherited The 
Treatment consists m removing the supernumerary digits, if useless, 
obtrusive, or troublesome Sometimes the patients are proud of their 
abnormality, and refuse to part with it A patient with two weak 
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thumbs may sometimes be benefited by uniting them laterally into a 
single broad one 

Ectrodactylism, or the absence of one or more of the digits, is 
occasionally seen, as also partial ariests of development of fingers or 
toes, or mtra-uterine amputations at a higher level 

Maerodactyly (Fig 125) consists in a congenital overgrowth of one 
or more fingers or toes The structures are perfectly normal in 
character, and merely gigantic m size for the age of the individual 



In this case a child, aged two and a half yeais, had the nng and middle fingcis 
united lateially into a laige mass which projected fai beyond the otheis 
The middle fingei was noimal in sue, the nng fingei was hypertiophic A 
fiuitless attempt was made to sa\c the middle hngei, but both had finally to 
be amputated 

Amputation may be needed m these cases, as the deformed parts grow 
out of all proportion to the neighbouring tissues Thus, an infant with 
enormous overgrow th of the second toe of the right foot v r as success- 
fully treated by excision of the digit, together with a V-shaped portion 
of the foot, which v^as by this means reduced to normal shape and size 
Syndactylism, or v ebbed fingers, is a condition in which tw o or more 
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fingers are joined together laterally, either by a thin web consisting 
mainly of skm, or by a thick fleshy bond of union In the foot no 
treatment is required, but m the hand the fingers must be separated 
If there is merely a thm web, this may be divided by scissors , but to 
prevent its re-formation from above downwards, as healing proceeds, 
a flap of skm must be transplanted into the angle between the fingers, 
or an opening m the base of the web may be made and maintained, 
and the edges allowed to cicatrize before the web itself is divided 
Where the union, however, is thick and fleshy, a more extensive 
operation is needed Two flaps of skm as long as the web, and half 
the width of a finger, are respectively raised from the dorsal aspect of 
one finger and from the palmar aspect of the other, m such a manner 
that, after the web has been divided, the denuded surfaces can be 
covered by wrapping the flaps round the lateral aspects of the fingers 
and suturing them m position An additional flap of skm must also 
be fixed m the angle between the separated digits, unless the pre 
limmary measure just described has been undertaken 

Congenital Contraction of the Fingers is not a very rare deformity , 
it is frequently inherited, and usually limited to the little finger , it 
may be associated with congenital hammer-toe It is due to contrac- 
tion of the cential prolongation of the palmar fascia m the finger, 
whereas in Dupuytren’s contraction it is the palmar fascia itself and 
its lateral prolongations into the fingers that are involved Moreover, 
the character of the deformity differs , in the congenital variety the 
first phalanx is hyper-extended, and the second and third flexed, 
whereas m the acquired form the first and second phalanges are flexed 
and the third is hyper-extended Treatment — It often suffices to use 
massage and apply a splint, but m bad cases division of the fascial 
bands may be needed 

Acquired Deformities of the Hand — After burns the hand may be 
contracted into a useless mass m which the fingers are drawn into the 
palm and united by cicatricial tissue to the palmar structures, so that 
all treatment is hopeless 

Spring-, Jerk-, or Snap-Fmger is a curious condition m which, when 
the patient attempts to open his hand, one finger or the thumb remains 
flexed, and on extending it with the other hand it flies open with a 
jerk or snap Some slight tenderness and pam is usually felt near 
the metacarpo-phalangeal articulation, and the cause of the trouble is 
some obstruction to the free working of the long tendons under the 
transverse ligament at the root of the fingers, or between the sesamoid 
bones m the case of the thumb In a few cases a ganglion has been 
present here, but in most instances it is due to an increase in size of 
the sesamoid bone which the X rays have taught us constantly occurs 
in this situation Treatment consists m an aseptic incision to remove 
the cause of the obstruction 

A Mallet Finger is one in which the terminal phalanx is maintained 
m a state of flexion owing to some damage to the extensor aponeurosis 
It usually folloivs injuries, which lead either to a separation of the 
tendon from the bone, or to a thinning of its texture, whereby the 
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flexor tendon is able to act with undue power The Treatment consists 
in the application of an anterior finger-splint m the early stages, but 
later on, should the deformity be persistent, an incision is made on the 
posterior aspect of the joint, and the weak tendon isolated and stitched 
down in such a way as to give it a better attachment to the bone 
Contraction of the Palmar Fascia (Dupuytien’s Contraction) — This 
condition is usually met with in middle-aged individuals of a gouty 
temperament, more often in men than women, and not unfrequently 
on both sides of the body It may or may not be associated with 
direct irritation of the palm, as by leaning much on a round-headed 
cane, or from the constant use of some instrument, such as an arvl, 
whilst heredity is an important causative factor Pathologically, it 
is due to a chronic overgrowth and contraction of the fascia, inflam- 
matory m nature, and cirrhotic or sclerosing m type It commences 



Fig 126 — Dupuitren’s Contraction (From a Photograph) 


as an indurated subcutaneous nodule in the palm of the hand, about 
the situation of the most marked transverse crease, and affects most 
commonly the ring and little fingers first, the other fingers and thumb 
being less often involved The induration spreads slowly both up and 
down the fascial bands into the fingers, which, as it increases, are 
gradually drawn into the palm and fixed, so that extension becomes 
impossible (Fig 126) The flexion is limited to the first and second 
phalanges, the third remaining extended, and, indeed, sometimes 
assuming a position of hyper-extension, owing to the injudicious 
application of a splint The skm or er the indurated masses is sooner 
or later^ncorporated with them, and may become dimpled or creased 
by the traction of the subcutaneous connecting bands 

The Diagnosis of Dupuytren’s contraction is exceedingly easy, the 
only condition for which it is likely to be mistaken being the congenital 
contiaction already noted, and flexion of the finger due to contraction 
of the long tendons In the latter case there is, as a rule, no palmar 
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induration, and on attempting to straighten the finger the tendons 
may be felt to become tense above the wrist , the terminal phalanx 
is also flexed in many instances 

The only satisfactory Treatment is by operation, and the following 
methods are those which are most successful ( a ) Adams’ subcutaneous 
section of the fascia and its prolongations consists m dividing the 
indurated bands by a tenotome in several places, where they can be 
felt tense One puncture and division must be made m the centre 
of the palm , a second divides the same band as near the finger as 
possible, whilst the third and fourth deal with the lateral prolongations 
at the sides of the finger , if other bands still exist, they are treated 
similarly, the tenotome, if possible, m all cases being inserted between 

the skm and the fascia The improve- 
ment thus produced must be maintained 
and increased by the subsequent use of 
suitable apparatus and passive move 
ments, but the final results are not very 
satisfactory ( b ) Kocher’s method con- 
sists in the total extirpation of the 
thickened bands and their prolongations 
through longitudinal incisions The 
fingers are at once straightened, and 
subsequent contraction is prevented by 
mechanical appliances We have had 
many excellent and lasting cures by the 
latter operation 

Deformities of the Lower Extremity 

Coxa Vara, or incurvation of the neck 
of the femur (Fig 127), is a condition 
to which attention has been called only 
of recent years The neck of the bone, 
instead of passing obliquely upwards, is 
horizontal, or m bad cases directed 
downwards and usually backw ards, whilst shortening from interstitial 
absorption also occurs, and the head becomes mushroom-shaped 
(Plate V ) At first the osseous tissue is softened, but after a while 
sclerosis supervenes It is met with m young children as a result of 
rickets, or perhaps more frequently m adolescents, when it is some- 
times supposed to be a late manifestation of the same disease 
Certainly it is seen most frequently m those who have to do much 
v. alkmg or carrying of heavy weights In some cases it results from 
a gradual slipping down of the epiphysis, which constitutes the head 
of the bone, or from a fracture of the neck m a child, followed by 
yielding of the callus 

The Symptoms commence with pam m the region of the hip, followed 
by a distinct limp As the neck of the bone becomes absorbed or 
curxed, the trochanter nses aboxe Nelaton’s line, and real shortening 



Fig 127 — Coxa Vara 
The dotted lines lepresent the 
normal neck of the femur 



PLATE V 
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of the limb occurs, even up to i^, inches The limb is also everted 
and the trochanter increasingly ""prominent, especially on flexing the 
thighs The movements of the joint are limited, particularly in the 
direction of internal rotation and abduction, the latter being practically 
impossible m the more severe cases, owing to the base of the trochanter 
hitching against the lip of the aceta- 
bulum On flexing the limb, the thigh 
sometimes lies across the sound one, 
whilst m the later stages the adduction 
may be so marked that a scissor-legged 
condition occurs if both sides are affected 
As distinguishing features may be men- 
tioned the absence of local swelling or 
tenderness on pressure, as also of the up- 
and-down movement on traction, so well 
marked in congenital dislocation, whilst 
suppuration never follows, and thickening 
of the trochanter is not observed 

Treatment — In the early stages rest is 
the essential, and thereby any increase m 
the deformity already existing is pre- 
vented , local massage and manipulation 
are also advisable, whilst in children 
prolonged extension may do good In 
the later stages, subtrochanteric oste- 
otomy, in order to alter the axis of the 
bone, is perhaps the best measure to 
undertake, although a cuneiform oste- 
otomy of the neck is recommended by 
some The subsequent shortening may 
be dealt with by means of a thick sole Fig 128 —Genu Valgum of 
on the under surface of the boot Rachitic Origin 



Genu Valgum, or knock knee, is a de- 
formity m which, if the knees aie allowed 
to touch with the patellae looking for- 
wards, the malleoli are separated one 
from the other — 1 e , it is a fixed con- 
dition of abduction of the legs from the 
middle line, with some external rotation 
(Fig 128) One or both limbs may be 
affected, but if due to general causes 
the double form is more common 
Occasionally genu valgum occurs m one 
leg, whilst the other is m a condition of 


The patient was a child aged 
twelve years, and the cause 
of the deformity was 1 lckets 
The femora were curved 
antero-postei lorly, but skia- 
graphy demonstrated that 
the double in the light leg 
was as much tibial as fem- 
01 al in oiigin Cuneiform 
osteotomy of both tibia and 
femui was needed on the 
right side, whilst simple 
osteotomy of the femur suf- 
ficed to correct the left side 


genu varum 

There are two mam varieties of the disease, viz (1) Th e rachi tic 
genu valgum of young children, and (2) the static form occurring m 
adolescents v 


The genu, valgum of young children is practically always due to rickets , 
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owing to the irregular epiphyseal development induced thereby In 
some cases there is a primary increased growth on the inner side , m 
others, an arrest of development on the outer , m the majority, both 
conditions are probably present The location of the mischief, whether 
mainly femoral or tibial, also varies m different cases, but the femoral 
type is more common than the tibial In some an antero-lateral rachitic 
curvature of the diaphysis of the femur is an important element, 
especially when the child has been allowed to walk or run about too 
early 

The genu valgum of adolescents, or static genu valgum, occurs most 
commonly in young people under twenty, of relaxed constitution, and 
particularly m those who, in addition, have to carry heavy weights 
Thus, anaemic young women who act as nursemaids, and young brick- 
layers, smiths, and porters, are very liable to it The method of origin 
is probably as follows In the erect posture the femur is normally set at 
an angle to the tibia (which is vertical) m such a way that the weight 
of the trunk, transmitted m a vertical line from the head of the femur 
to the ground, passes rather through the outer than the inner condyle, 
whilst the latter structure is lengthened in order to keep the plane of 
the knee-joint horizontal This position naturally throws a certain 
amount of strain and tension on the internal lateral ligament, even in 
a healthy person (hence its insertion into the shaft and not merely into 
the upper epiphysis of the tibia) , and this strain is increased when the 
natural position of rest — i e , with the feet separated and slightly 
abducted — is adopted A long continuance of this posture tires those 
muscles on the inner side of the limb which tend to counterbalance 
this strain, especially if a certain amount of additional weight has to 
be carried, and particularly m those whose bones have rapidly increased 
m length and weight without any coincident increase m power of 
muscles or ligaments Hence the internal lateral ligament becomes 
more and more stretched, and not unfrequently a certain amount of 
lateral mobility of the knee is noticed m the early stages Subsequently 
the outer condyle becomes atrophied from more weight being trans- 
mitted through it, and the inner condyle becomes lengthened from 
overgrowth It is also important to note that flat-foot and lateral 
curvature of the spine often accompany this form of genu valgum, the 
former being also usually due to ligamentous relaxation, whilst the 
latter may be merely associated with it, or be compensatory if the 
deformity in the knee is unilateral 

Occasionally genu valgum is due to traumatic causes, such as fracture 
of the tibia or femur close to the joint, or lateral dislocation of the 
knee , whilst, again, it may be caused by atrophy consequent on inter- 
ference ■with the epiphysis from local injury or diseases other than 
rickets It is sometimes observed, as a result of riding, in those with 
long legs, as m cavalry soldiers , ghort-legged individuals, such as 
jockeys, are more liable to develop a condition of genu varum 

The Physical Condition of the parts about the knee may be summar- 
ized as follows 

1 (a) The inner condyle of the femur forms a marked and obvious 
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subcutaneous projection , the increase in size is mainly in the vertical 
and transverse directions, and but very little antero-postenorly, so 
that, on flexion of the joint, the deformity to a large extent disappears 

(b) In rachitic cases a localized bony outgrowth can usually be 
detected on the inner surface of the tibia about 2 or 3 inches from the 
joint, and probably due to a localized periostitis at the point of 
attachment of the internal lateral ligament 

(1 c ) Impaired growth and atrophy is observed in the outer femoral 
condyle and tibial tuberosity, conditions supposed to be due to the 
weight of the body being transmitted more directly through these 
structures 

(d) Relaxation of the ligamentous and muscular tissues takes place 
on the inner side of the joint This, however, is not constant, especially 
m the later stages, or m cases which are stationary 

(e) The tendons and ligaments on the outer aspect of the joint are 
contracted and shortened, especially the external lateral ligament, the 
lho-tibial band, and the tendon of the biceps 

(/) The patella tends to be thrown outwards from the angular 
deformity existing at theknee-jomt Occasionally the bone is actually 
dislocated, and when this has once happened the displacement is very 
likely to recur from time to time 

The following conditions are also observed not unfrequently, viz 
The feet are displaced outwards, or occasionally inwards, as best suits 
the convenience of the patient in obtaining as good a footing as 
possible , the bones of the legs and of the thighs are often bent , 
whilst, if unilateral, the pelvis is tilted downwards on the affected side, 
and the spine laterally curved 

In well-marked cases the gait of the patient is of a rolling or waddling 
type, and very characteristic The legs are partially flexed, and as 
the condyles touch or overlap, they have to be separated at each step 
to allow of progression Occasionally bursae form over the points 
where the friction is most marked 

Treatment — In rachitic infants, the general condition must be dealt 
with m accordance with the rules given elsewhere (p 601) A suitable 
diet should be ordered, cleanliness attended to, and lenty of fresh air 
allowed Parrish’s food is perhaps the best drug to administer, whilst 
cod-liver oil is rarely needed, since it increases the body -weight, and so 
may do harm rather than good Absolute rest in bed is enforced, the 
limbs are well rubbed daily, and such manipulation and pressure em- 
ployed as will help to straighten the limb By perseverance slow but 
appreciable progress may be made until the deformity is corrected 
In older children, splints may be applied on the outer side of the 
limbs, reaching from the pelvis down to the outer malleoli, or, if they 
are to be kept off their feet, beyond them These are retained m 
position by water-glass bandages, put on firmly enough to draw the 
knees outwards Such an arrangement is often sufficient m early 
cases to bring about a cure m the course of a few months Some 
authorities have recommended forcible correction of the deformity, 
and subsequent fixation in plaster of Pans, but the condition of the 
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epiphyses, and the ease with which they are detached, are good 
reasons against adopting any such method 

In the static cases the administration of tonics, such as iron and 
arsenic, combined with rest, massage, and possibly a change of air, 
will frequently suffice to determine a cure m the early stages 

When the deformity is somewhat more adi anced, more complicated 
apparatus is needed , that usually employed consists of an outside 
iron stem, jointed at the knee, fixed below into a slot m the heel of a 
Avell-made boot, and attached above to a pelvic band From it several 
well-padded straps pass round the limb, and at the knee itself a much 
broader one covers the projecting inner condyle , by tightening these, 
the limb is drawn out towards the rod The apparatus is somewhat 
heavy, but if carefully applied for some months may effect a cure 
It is possible that division of the tense structures on the outer side of 
the joint may considerably assist the process 

When, however, the osseous deformity is marked, and the patient of 
such an age as to preclude the hope of a cure by mechanical means, 
osteotomy will be required, and the operation devised by Maccwen, or 
some modification of it, is that generally employed It consists in the 
division of the femur transversely about a finger’s breadth above the 
upper border of the external condyle, so as to be well away from the 
epiphyseal cartilage Macewen himself uses an osteotome* for the 
purpose, introducing it through an incision made } inch m front of 
the tendon of the adductor magnus, and turning it so as to he at right 
angles to the long axis of the shaft , he divides the bone for three- 
quarters of its diametei, and breaks the remainder A similar method 
may be employed from the outer side, the force used in breaking the 
inner layer of compact bone comminuting and compressing that 
portion, and so diminishing the deformity Many surgeons, however, 
prefer to divide the bone with a saw, previously making a track for it 
along the front of the femur, and we certainly consider that such an 
operation is simpler, and equally efficacious The limb, having been 
straightened, is either put up at once m plaster of Paris, or, perhaps, 
at first m a Gooch’s splint, which allows the wound to be looked at and 
dressed, and subsequently in plaster Union is complete m six weeks, 
but an immoveable apparatus should be kept on for three months 

In a feAV cases due to rickets it may be necessary to divide the tibia 
just below the tubercle m addition to dealing with the femur This 
is best accomplished as a first step, and the fibula will also have to 
be divided When these wounds have consolidated, the femur is 
dealt w ith, if necessary 

Genu Varum, or bow leg , is a less common condition, the exact 
opposite of genu valgum, and what has been said above of the one is 
true of the other, if the word ‘ internal ’ be substituted for ‘ external ’ 
and vice veisa Treatment is only required in bad cases 

Genu Recurvatum, or back knee, is a deformity occasionally met with 
m which the joint is hyper extended, the limb describing a curve with 

* An osteotome differs from a chisel in the fact that the formei is bevelled on 
both sides, whilst the latter is merely bevelled on one side 
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the concavity forwards , it is necessarily associated with relaxation or 
stretching of the crucial ligaments, and is usually due to a congenital 
displacement, possibly the result of the limbs not being flexed in iitcio, 
but extended with the feet under the chm It is sometimes the result 
of paralysis of the flexor muscl.es of the knee and of the pophteus, or 
may arise from irregular growth along the epiphyseal line, possibly as 
a sequela of tuberculous or other disease of limited extent m that 
region It has also been known to occur as an acquired accomplish 
ment in fakirs and contortionists If treatment is necessary, it must 
be suited to the special requirements of the individual case 

Contr acti ons of- the Knee may arise from mtra- or extra-articular 
causes The extra-ai ticular causes may be situated (1) m the skin and 
subcutaneous tissues, as a result of the contraction of cicatrices of 
burns or ulcers , or (2) m the flexor muscles, uhich may become con- 
tracted m consequence of diffuse suppuration within their sheaths, or 
of infantile paralysis of the extensors, or as a secondary result of 
inflammatory troubles in the knee-joint (3) The contraction is m 
some cases hysterical, the joint being fixed by muscular action, but 
remaining healthy, although much pam and superficial tenderness are 
complained of The diagnosis is readily made by inducing anaesthesia, 
or taking the patient unawares, when the limb is found freely moveable 
and can be easily straightened 

The aiticulai causes are as follows (1) Where the capsule and 
ligaments are mainly affected, the causative inflammation having been 
of a rheumatic or gonorrhoeal nature The limb is fixed, but there is 
no actual displacement of the tibia (2) F ibrous adhesions of greater 
or less density may pass between the articular surfaces, as a result 
either of acute synovitis or of tuberculous or acute arthritis In the 
former case some mobility may be present, but m the latter the move 
ments may be very defective (3) Osseous ankylosis may follow 
tuberculous or acute arthritis, the position of the limb depending on 
the previous treatment Thus, in neglected cases the tibia is occa 
sionally flexed on the femur, whilst its upper surface is displaced 
horizontally backwards, and the lower limb rotated outwards, consti- 
tuting what is known as the tuple displacement If the limb has been 
allowed to he on its outer side whilst disorganization was proceeding, 
there may be an additional outward displacement of the tibia (4) 
After partial excision in early life, the knee may become flexed or 
hyper-extended years later, as a result of irregular growth at the 
epiphyseal line Flexion is much more common than extension 

The Treatment of these conditions necessarily depends on their 
nature Where adhesions exist within the joint, or the ligaments 
alone are contracted, it may be possible to straighten the limb under 
an anaesthetic by forcible manipulation Where the contraction is 
associated with osseous ankylosis, a suitable wedge shaped piece of 
bone should be removed ( cuneifoim osteotomy ) In the triple displace- 
ment ordinary excision may be undertaken, but it is often a difficult 
matter to remedy the backward displacement of the tibia The bones 
should subsequently be kept m position by silver-wire sutures, or 
other means 
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Rachitic Tibia and Fibula — These bones are liable to a considerable 
amount of distortion m the course of an attack of rickets if the child 
is allowed to run about As a rule, the antero-postenor curve is 
increased, and some amount of ab- or ad-duction may also be present 
(Fig 599) The bones, too, are usually flattened from side to side, 
presenting a sharp edge m front, with a buttress-like support reaching 
along the concavity , they become exceedingly dense and sclerosed 
Operations should never be undertaken until all active signs of rickets 
have disappeared The bones may simply be divided at their most 
prominent part, or, if necessary, a wedge-shaped portion may be re- 
moved from the tibia ( cuneiform osteotomy ), the sections being made at 
right angles to the upper and lower segments of the bone respectively 
The fibula never needs more than simple division, and this is 
accomplished through a separate incision 

The tibia and fibula also become distorted and curved antero- 
posteriorly as the result of inherited syphilis The deformity m this 
case is purely antero-postenor, without lateral deviation, whilst the 
subcutaneous margin of the tibia is rounded, and not sharp as m 
rickets Moreover, the curve is mainly placed in the centre of the 
shaft, whilst m rickets the chief deformity occurs either near the knee 
or a little above the ankle There should, therefore, be but little 
difficulty m distinguishing these two conditions, and the previous 
history of the case may materially assist m forming a correct diagnosis 

Talipes 

By talipes, or club-foot, is meant a deformity of the foot due to 
muscular, ligamentous, or osseous causes, the displacement occurring 
mainly at the ankle and mid-tarsal joints 

Causes — Talipes may be congenital or acquired 
Vpji'geni tal malformation pr malposition is responsible for a certain 
percentage of the cases Such may result from imperfect develop- 
ment of the bonesof the foot or leg, or from lntra-uterine paralysis of 
central origin Other cases may be due to a ""deficient amount of 
hquof amnn, as a result of which the feet are abnormally compressed 
and held m one position It must be remembered m this connection 
that m the foetus the legs are naturally m a state of flexion, and the 
feet usually m the position corresponding to that of talipes varus , it 
is easy then to understand that in an unusually small uterus this 
tendency may be exaggerated S pina~ bifida m the lumbar "region is 
occasionally associated with congenital talipes, which is then probably 
due to impairment of nervous control The congenital variety is 
often hereditary, and may occur m several members of the same 
family, or be transmitted through many generations 

The acqiwed varieties are somewhat easier to understand than the 
congenital, since they frequently arise from some derangement of the 
equilibrium normally maintained between opposing groups of muscles, 
in consequence of which the most powerful group draws the foot into 
an abnormal position Thus it may be due to (fl) Paralysis of 
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central origin, one of the commonest causes of talipes , m young 
duTdrerf tliis^' form is usually the result of infantile^ palsy (anterior 
polio-myelitis), whilst a similar affection is occasionally seen m adults 
(b) Contraction. oLmuscles, from diffuse suppuration, arising from 
burns or disease of neighbouring bones , thus necrosis or canes of 
the tibia may lead to the formation of an abscess m the sheaths of the 
tibialis anticus^.or^posticus, and contraction of one or both of these 
muscles may cause talipes varus ( c ) Essential muscular shrinking, 
resulting from a chronic myositis fibrosa, is occasionally met with in 
elderly people (d) Affections of the mam peripheral nerve-trunks of 
the leg also lead to talipes If the internal popliteal nerve is involved, 
talipes calcaneo valgus will ensue, whilst a lesion of the external 



Fig 129 — Various Forms of Talipes E^uinus 


popliteal nerve produces talipes equmo-varus, but never to any marked 
degree ( e ) Deep spinal mischief of a sclerosing type occasionally 
causes spasm of some group of muscles and talipes of a spastic type 
(/) Shortening of the leg fiom hip or knee mischief often induces a 
compensatory talipes equmus, whilst injuries or diseases of one of the 
epiphyses of the leg bones may stop its growth, and then the continued 
development of the other bone forces the foot to one side or the other 

(g) It is a question whether the condition known as flat-foot, arising 
from prolonged standing, is to be classed as a form of talipes , some 
surgeons draw but little difference between it and talipes valgus 

(h) Finally, prolonged maintenance of the foot in a bad position may 
lead to permanent deformity, as m the variety known as talipes decu- 
bitus The barbarous custom still practised by the Chinese of forcibly 
compressing the feet of female children brings about a similar result 

Variet ies — In considering the different forms of club-foot, it must 
be remembered that the ankle is a hinge joint only allowing of flexion 
and extension, although when fully plantar-ftexed a little lateral 
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mobility is also possible The movements of abduction and adduction 
of the foot take place at the subastragaloid and mid-tarsal articula- 
tions Four primary varieties of talipes are hence described, viz 
T Equmus, in which the heel is drawn up, the patient walking on the 
toes (plantar-flexion) , T Calcaneus, in which the toes are raised from 
the ground (dorsi-flexion) , T Varus, m which the anterior half of the 
foot is adducted, and the inner side of the foot is raised, the patient 
walking on the outer , and T Valgus, due to abduction and eversion 
of the anterior half of the foot, or to yielding of the longitudinal arch 
on the inner side Not unfrequently mixed forms occur, due to the 
association of two of the above, e g , T equmo-varus, or 1 equmo 
valgus, or T calcaneo valgus 



Fig 130 — Congenital Talipes 
Varus 



Fig 13 1 — Paralitic Form of 
Talipes E2uino-varus 


As to the 1 dative fi eqnency of these different forms, there is not the 
slightest question that T equmo-varus is by far the commonest If, 
however, we exclude congenital cases and flat-foot, T equmus is in 
all probability the variety most frequently observed 
' Talipes Equmus (Fig 129, A, B, and C) is almost always acquired , 
as a congenital lesion it is very uncommon It is usually due to 
paralysis of the extensor muscles, either from infantile palsy or injury 
to the anterior tibial nerve , secondary contraction of the calf muscles 
follows, the tendo Achillis being tense and rigid It also occurs as a 
compensatory manifestation where the limb has been shortened, as 
after hip disease, and a variety known as T decubitus results from 
prolonged pressure of the bed-clothes on the dorsum of the foot of a 
bed- ridden patient 

In the slightest cases all that is noticed is that the foot cannot be 
dorsi-flexed beyond a right angle (right-angled contraction of the 
ankle) When more marked, the heel is drawn up, and the patient 
walks on the heads of the metatarsal bones and on the toes, which are 
usually hyper-extended In neglected cases due to paralysis, the toes 
sometimes become flexed, the patient walking on their upper surface 
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(Fig 129, C) , the whole dorsum of the foot may even m time be 
turned downwards The astragalus is displaced forwards from under 
the malleolar arch, only the posterior part of the articular surface 
being m contact with the tibia In the paralytic type the anterior 
segment of the foot drops at the mid-tarsal joint, so that the head of 
the astragalus and scaphoid constitute a marked prominence beneath 
the skm In all cases the sole of the foot is shortened by contraction 
of the plantar fascia and of the short plantar muscles (pes cavus), and 
a certain amount of varus is frequently present In this, as m all 
forms of talipes, callosities, and perhaps bursas beneath them, form over 
points of pressure, viz , under the heads of all the metatarsal bones 
Talipes Varus, or, as it is most frequen tl y terme d, Egumo-varus, is 




Fig, 132 —Neglected CAbE of Talipes Varus 

the commonest variety of congenital club-foot, but is not a very 
unusual result of infantile palsy of the extensor and peroneal muscles, 
with secondary shortening of the tibialis anticus and posticus, the 
flexor longus digitorum, and of the tendo Achillis Other cases are 
due to a primary spastic contraction of these muscles 

The heel is drawn up, and the anterior half of the foot adducted 
and drawn inwards (Fig 130) The inner border of the foot is con- 
car e, and a well-marked transverse crease crosses the sole on a level 
with the mid tarsal joint , the outer border is convex, and in adults 
who have walked a thick bursal formation is usually present over the 
cuboid In neglected cases the patient may even stand on the dorsal 
aspect of the latter bone (Fig 132, A) The sole of the foot is arched 
from secondary contraction of the plantar fascia and short muscles of 
the sole, especially the abductor hallucis, and a longitudinal crease 
may run dou n the centre of the sole, owing to doubling over of the 
outer metatarsal bones (Fig 132, B) 

The most marked Anatomical Changes m the congenital type are 
found m the astragalus In infants the head and neck are normally 
set at an angle to the body of the bone, being directed slightly inwards , 
as growth proceeds, this diminishes from about 35 0 to xo°, so that in 
the adult there is but little obliquity of the neck In Talipes varus 
this angle is increased, often amounting to 50° or more, the neck at 
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the same time being longer than usual, a condition simulating that 
found in some of the higher apes The bone also projects forwards 
from under the tibio-fibular arch, the posterior portion of the upper 
articular facet alone remaining in contact with it The scaphoid is 
displaced to the inner side of the head of the astragalus, and its 
tubercle is usually in close proximity to, or may even touch, the inner 
malleolus The os calcis and other tarsal bones are also modified in 
position and shape to correspond with these changes The dorsal 
tendons are displaced inwards, usually occupying the centre of the 
concavity between the foot and the leg The ligaments on the inner 
side of the foot are contracted, especially the anterior portion of the 
deltoid, the inferior calcaneo-scaphoid, and to a less extent the long 
and short plantar ligaments 

The following table (slightly modified from Mr Tubby’s work on 
Deformities*) indicates the chief diagnostic points between congenital 
and paralytic T equmo varus 


History 


Feet affected 
Circulation 

Muscles 

Electrical Reactions 

Growth of Bones 
Furrows in Sole 


Congenital 

Affection has existed 
from birth 


Usually bilateral 
Good 

But little wasting 
Not much impaired 

Much as usual 
Present 


Paualvi ic 

Affection not de\ eloped till the 
second or third year, and 
ushered in by convulsions, 
fever etc 

More often unilateral 
Feeble limb is cold, blue, and 
clammv 

Extreme wasting 
Almost entirely absent in para 
lyzed muscles 
Considerably diminished 
Absent 



Talipes Calcaneus (Fig 133) is an unusual 
variety of the deformity, and may be either 
congenital or acquired In the congenital 
form the toes are drawn upwards so that 
the heel alone comes into contact with the 
ground, the sole pointing forwards The 
extensor tendons are contracted, but the 
toes may be flexed owing to the tension of 
the flexor longus digitorum It is some- 
times associated with deviation of the foot 
inwards or outwards, constituting a con 
dition of T calcaneo -varus or -valgus 
The acquired variety is generally due to 
infantile palsy of the calf muscles, but 
occasionally results from over-stretching of 
the tendo Achillis after tenotomy The 
longitudinal arch of the foot is increased, 
partly from the development of a large pad 
of fat over the calcaneal tuberosities, but mainly from the toes not 
being drawn up towards the leg as m the preceding variety The 

* Macmillan, 1896 p 398 



Fig 133 — Paralytic 
Talipes Calcaneus 
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anterior half of the foot appears to drop forwards from the mid-tarsal 
joint owing to secondary contraction of the plantar fascia and short 
muscles of the sole 

Talipes Valgus is a condition seldom met with as a congenital de- 
formity, except m association with T equmus In it the outer side 
of the foot is abducted and everted, owing to contraction of the peronei 
muscles The sole becomes flattened, and the inner border of the 
foot comes m contact with the ground (Fig 134) Considerable pain 
is usually experienced after walking a short distance The scaphoid 
is displaced outwards, so that the inner portion of the head of the 
astragalus projects into the sole of the foot, the cartilage being 
uncovered This deformity is occasionally due to absence of the 
fibula The acqtmed variety, which is not uncommon (Fig 135), is 
produced as a result of paralysis of the tibial muscles, or from spastic 




Fig 134 —Talipes Valgus (Congenital), Fig 135 —Acquired Talipes 
with a Little Tendenci to Calcaneus Valgus 

contraction of the peronei, the condition in these cases closely simu- 
lating flat-foot 

The Diagnosis of the different varieties of talipes is, as a rule, easily 
made, although the cause of the deformity is not always so readily 
ascertained In paralytic cases the limb is always atrophied, bluish 
in colour, and feels cold and clammy Trophic lesions are not un- 
common m the shape of recurrent ulceration, and even ulcers of the 
perforating type may develop, especially m cases due to nerve lesions, 
whether central or peripheral The trouble is often unilateral, and 
the muscles are wasted and flabby In congenital cases the condition 
is usually symmetrical, and of course present from birth , considerable 
resistance is felt on any attempt being made to correct the deformity, 
and the limbs are well nourished, at any rate at first In spastic cases 
(most frequently T equinus) spasm or contraction of other parts is 
usually present, which renders the diagnosis obvious, one or both 
limbs may be affected , the muscles, at first firmly contracted, may 
finally atrophy 

The Treatment of talipes is always tedious, demanding care and 
patience on the part of all concerned In the congenital variety no 
time should be lost m correcting the deformity, and, m fact, treatment 
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should commence as soon after birth as possible The nurse must 
be instructed to manipulate the foot into a good position, holding it 
there for some time daily, and the medical attendant may attempt 
more forcible correction two or three times a week At the same 
time the muscles on the offending side of the limb should be rubbed 
and stimulated In the early stages of the paralytic variety friction 
and faradization of the paralyzed muscles must be regularly under- 
taken At a somexvhat later date treatment by the application of 
suitable mechanical apparatus may suffice to restore the foot to its 
normal position If this is unsuccessful, division of the contracted 
tendons, ligaments, and fasciae will be necessary, whilst m severe and 
neglected cases more extensive operations in the shape of tarsectomy 
or tarsotomy may have to be performed 

Talipes equtnus , if secondary to hip disease, should not, as a rule, be 
interfered with In other early cases, it may be remedied by what 

is known as Sayre’s appa- 
ratus (Fig 136) This con- 
sists m the application of a 
plantar splint which pro- 
jects slightly beyond the 
toes, and from the anterior 
end of which a piece of ad 
hesive strapping is carried 
to just below the knee, to 
which it is applied and 
fixed by a firm bandage 
Each day the bandage is 
carried a little lower down 
the limb, and as the traction 
of the strapping is thereby 
increased, the foot is 
gradually extended In the 
more serious varieties tenotomy of the tendo Achillis may be required, 
accompanied, if necessary, by division of the plantar fascia, whilst m 
neglected cases, or where tenotomy has failed, excision of the 
astragalus gives most excellent results, the patient being able to walk 
subsequently with a plantigrade foot 

Talipes equino-vants may be treated m the early stages by applying 
to tKS^otrarcarefully-fitted malleable splint (Fig 137), the shape of 
which is gradually altered so as to bring it m time to a normal position, 
or by a series of casings of plaster of Pans, a little improvement being 
obtained at each change By care and patience many a cure will thus 
be obtained In some cases the tendo Achillis may be divided and 
the equmus element cured, thereby rendering the varus condition more 
amenable to pressure 

In cases where such early treatment has not been undertaken, or 
v. here the deformity has not been improved thereby , forcible covrecLon 
(rechessement model ant) may be attempted The child is placed under 
an anaesthetic, and the foot is forcibly wrenched and moulded into a 



Fig 136 — Saare’s Apparatus for Talipes 
Equinus 

The uppei figuie shows how the stiapping 
is fixed to the plantar splint 
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good position, a Thomas’s wrench being employed, if need be It is 
essential that the foot should remain in good position when all force 
is removed from it Possibly division of the tibial tendons may assist 
in this procedure, as also section of the tense ligaments on the inner 
side of the foot (syndesmotomy), but if such can be avoided, so much 
the better The foot is then placed m plaster of Pans for five or six 
weeks, and subsequently massage and suitable exercises are employed 
before walking is allowed 

It is, however, only m the early stages that such treatment is 
advisable At the age of eighteen to twenty-four months considerable 
growth of the limb has deter- 


mined such osseous development 
as almost forbids one to expect 
benefit from it, since the force 
needed to correct the deformity 
would be very great Hence, if 
treatment is not commenced till 
the child is two years of age, and 
still more if the child has walked 
or is older, other methods must 
be employed Of these, two 
chief plans have been advo- 
cated, viz , tarsectomy and 
Phelps’ operation i In tar- 
sectomy, a wedge-shaped portion 
of bone is removed from the 
outer aspect of the foot This 
is accomplished through a semi- 
lunar incision on the outer 
aspect of the foot, a flap being 
turned up so as to allow it to be 
shortened before the opeiation 
is completed, so that the skin 
being tense may help to keep 



Fig 137 — Malleable Splint for 
Treatment of Congenital Talipes 
EQUI NO- VARUS 

It consists of two pistes of metal, shaped 
to fit the sole of the foot and the lowci 
paitof the leg lespeetively , these aie 
united by a malleable curved bar of 
eoppei The foot-piece is hist fixed, 
and then the foot brought into as good 
a position as possible, and the leg-pieee 
bandaged on Each week the foot-piece 
is bent a little more towaids the noimal 
position , 


the foot in good position The thick subcutaneous structures, in- 


cluding the bursa, are removed, and the extensor tendons, already 
somewhat displaced inwards, are stripped from the bones by a 
raspatory, and held aside by retractors The tarsus is now divided 
by a chisel m two places in such a way that a wedge of bone can 
be removed, the base being on the outer aspect, and the apex on 
the inner The position of the joints need not be taken much into 
consideration, and as far as possible the sections are niade at right 
angles to the anterior and posterior segments of the foot respec- 
tively As a rule, one removes the head of the astragalus and part 
of the greater process of the os calcis , sufficient bone must be 


excised to allow' the foot to come into good position without diffi- 
culty The w ound is then closed, and the foot placed in a good position, 
in which it is maintained at first by ordinary splints and subsequently 
by plastei of Pans for six or eight w eeks The results are excellent, 


29 
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the foot, although a little shortened, being firm and plantigrade 
2 Phelps' operation consists m dividing all the structures on the inner 
aspect of the foot through a vertical incision, starting above just in 
front of the internal malleolus The mid-tarsal joint is usually opened, 
tendons and ligaments are divided, and the foot put up m a good 
position with the wound gaping Healing may be accelerated by 
skin grafting T he results are at first quite as good as those attained 
by tarsectomy, and the operation has the advantage of not shortening 
the foot , but there is a decided tendency for the deformity to recur 
as cicatrization advances In successful cases the longitudinal arch 
of the foot is lost, and the cosmetic result is anything but perfect, 
whilst the patient usually requires an instep support In our opinion 
tarsectomy is much the better operation, and even when undertaken 
m children need not interfere with the subsequent growth of the foot 

In Talipes calcaneus all that may be needed is division of the extensor 
tendons , but in the paralytic variety some form of apparatus must 
always be worn Where the tendo Achilhs is thin and attenuated, a 
portion of it may be excised, and the ends united by suture , or the 
healthy peroneus longus tendon may be grafted into the tendo Aclulhs, 
or the tubercle of the os calcis into which the latter is inserted may 
be sawn off and re-attached by a nail or peg to the bone at a lower 
level (Walsham) , but the prognosis in all forms due to paralysis is 
somewhat unsatisfactory 

Talipes valgus, if unrelieved by the application of suitable boots, 
may need division of the peroneal tendons, or in severer cases wrench 
mg the foot into position, and fixation in plaster of Paris Removal 
of a wedge-shaped portion of bone from the inner aspect of the foot 
may be undertaken, but is not very successful 

Flat-foot (sy/i Splay-foot or Spurious Valgus) is a condition fre- 
quently seen m young adults whose occupation exposes them to long 
standing, over-fatigue, or the carrying of heavy weights , hence it is 
commonly met with m nurse-girls and shop-boys who have only 
recently left school, any general deterioration of the health also 
assisting m the production of the deformity It occurs as a natural 
condition in many of the negro races, and is more often seen in long 
than in short feet It also results from various osseous lesions, eg , 
fracture of the neck of the astragalus, of the sustentaculum tali, or 
of the greater process of the calcaneum ( traumatic flat-foot ) 

Mechanism — In the majority of cases it is due to relaxation of the 
inferior calcaneo-scaphoid ligament, which supports the under surface 
of the head of the astragalus, and thus keeps up the longitudinal arch 
of the foot This in its turn is braced up by the tendon of the tibialis 
posticus and an expansion backwards therefrom to the os calcis, as 
also by the plantar fascia and ligaments, and by the short muscles of 
the sole A rapid increase m the length and weight of the skeleton 
apart from an equivalent increase in strength of muscles and ligaments 
thiovs undue strain upon this structure, especially if the patient^ is 
suddenly exposed to long hours of standing or weight-carrying The 
ligament stretches, the head of the astragalus sinks, the anterior 
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portion of the foot becomes abducted at the mid-tarsal joint, and 
the typical splay-foot results The tibialis posticus is often relaxed 
or e\ en paretic, and the peronei tendons are in the later stages con 
tracted Occasionally the deformity is due to a gonanliceal inflam- 
mation of the infeiior calcaneo scaphoid ligament, which becomes 
iela\ed and yields under the weight of the body However produced 
the dcfonmty is toleiably characteristic (Fig 138) The sole of the 
foot is flat, and in well-marked cases comes m contact with the 
ground throughout the whole of its extent The inner border is 
convex and somewhat lengthened, whilst there is a tendency to ever- 
sion of its anterior portion the outei border may be slightly raised 
from the ground The head of the astragalus is distinctly felt a little 



in front of and below the internal malleolus, whilst the sustentaculum 
tali, which is normally to be distinguished about | inch below 
the malleolus, is buried by this displacement The tubercle of the 
scaphoid is less evident than usual, being situated below and in 
front of the head of the astragalus In the early stages the patient 
complains of _a ^sensation of fatigue orxveakness along the inner side 
of th‘e~fooT'or ankle, increased by exertion Later on, the gait 
becomes somewhat shuffling, and sevete-pain is experienced, not only 
in the sole, but also on the dorsum over the astragalo scaphoid joint 
Sometimes it is extremely marked m the metatarso phalangeal joint 
of the great toe, which may be enlarged and inflamed, owing to an 
associated chronic arthritis (vide Hallux rigidus) 

Treatment — In the earliest stages, when the deformity, though 
threatening, has not yet actually developed, all that is required m 
many cases is rest, so as to allow the overstrained muscles and liga- 
ments to recover themselves , at the same time the parts should be 
well rubbed with stimulating embrocations, and tonics administered 
to improve the general tone of the system Square toed boots must 
be used, so as to check any tendency to a valgoid position of the foot, 
and in children the heels may sometimes be slightly thickened on the 
inner side The patient must walk with the toes pointed forwards or 

29 — 2 



452 


A MANUAL OF SURGERY 


even inwards, and in some cases assistance maybe obtained by ordering 
him to sit cross-kneed, m the tailor position, so as to exercise a 
certain amount of constant pressure inwards upon the front of the 
feet Regular^ exercises ought to be instituted, such as raising the 
body on tiptoe with the feet "inverted , such can only be undertaken 
for a short time at first, but as the muscles regain their tone a longer 
period can be tolerated In a later stage elastic tension applied to 
the sunken arch is sometimes useful , Goldmg-Bird’s sling can be 
employed for this purpose It consists of a loop of soft webbing 
passed round the ankle and then under the instep, its free end being 
drawn up on the inner side and attached to an elastic accumulator 
which is connected with a steel garter-piece (Figs 139 and 140) 



Fig 139 —Mr Golding Bird s Sling 
of Soft Webbing for Supporting 
the Arch of the Foot 



In still worse cases a metal spring or instep pad may be required 
to support the foot whilst walking, but it must be remembered that 
it has no curative function, and indeed by its pressure tends still 
further to weaken the structures on the inner side of the foot It 
must fit the instep accurately and be made to pattern for each par 
ticular case, extending from the root of the toes to the heel 

When the affection has reached a later stage, and the deformity 
cannot be remedied by ordinary manipulation, f orcrble-rectificafion 
under an anaesthetic may be employed The foot' is firmly grasped 
in the two hands or m a Thomas’s wrench (Fig 141), and the anterior 
portion is forced inwards and backwards m such a way as to draw 
the scaphoid round the head of the astragalus as a fulcrum, and thus 
restore the arch Probably a-number of adhesions in the astragalo- 
scaphoid and other-joint^ will be felt to give way during this manipu- 
lation Tenotffmy of the peronei is sometimes required before recti- 
fication of the position is possible The foot is then put up m plaster 
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of Pans and kept at rest for some weeks Satisfactory results have 
followed 

In advanced cases that have been entirely neglected, operative 
proceedings may be necessary for the relief of pain , but they are not 
Aery satisfactory, and the after-treatment is troublesome and pro- 
longed, so that if the patient can get on comfortably Avith an instep 
pad, it is perhaps wisei to make the best of this Ogston advises the 
remo\ r al of a Avedge of bone from the inner side of the neck of the 
astragalus, but others liaise recommended either remoA'al of the 
scaphoid or of a aa edge-shaped section of the .foot Avithout respect 
to joints (Stokes) In either case prolonged rest and a suitable course 
of exercises and massage aviII be required subsequently, Avhilst an 
instep pad may still ha\-e to be Avorn 

Pes Cavus (Hollow or Claw Foot) is a condition characterized by 
increased concavity of the plantar arch, so that Avhen the individual 



Fig 141 — Thomas s Wrench (Down Bros } 

The two cross-bars aie protected by thick mdiaiubbei, and can be approximated 
01 separated by lotation of the handle The anterioi poition of the foot is 
fiimly giasped between them, one being placed on the doisal and one on the 
plantai aspect, and foicible cvienching movements can then be earned out 

stands there is a greater interspace than usual, if not an absolute 
break, betAA'een the impressions produced by the anterior and pos- 
terior segments of the foot (Fig 129, B) It is almost ahvays an 
acquired deformity, although a feav cases of congenital cavus haa^e 
been reported Corresponding to the increased concavity m the sole, 
there is a marked convexity on the dorsal aspect of the foot, avhilst 
the toes are generally m the condition to be immediately described as 
hammer-toe , the heads of the metatarsal bones are unduly promi- 
nent beloAV, and callosities often form beneath them, causing con- 
siderable pain The condition is almost always associated Avith a 
slight degree of talipes equmus (right-angled contraction), and its 
method of production from this cause is as folloxvs The weight is 
normally carried to the ground mainly through the heel, but also 
partly through the toes , m these cases it is only transmitted through 
the toes and front of the foot, and since the anterior extensor muscles 
are probably Avealc, the short flexors act at an advantage, and by con- 
tracting draAv the heel doAvmvards so as to reach the ground, and thus 
the arch is increased 

The Treatment in the early stages consists m friction applied to the 
Aveakened muscles of the leg, together, possibly, Avith the application 
of a splint to the sole In more marked cases division of the tendo 
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Achiihs is needed, together with subcutaneous section of the tense 
plantar fascia The deformity of the toes usually disappears when 
the equmus is corrected, but may require further attention 

Hallux Rigidus (syn H flexus) is a painful condition of the great 
toe, due to a chronic aithntis of its metatarso-phalangeal articulation 
It usually occurs m young males with flat feet The foot is abnor- 
mally long , its circulation is defective , the toe itself may be in good 
position, but not unfrequently the first phalanx is flexed and the 
distal one hyper extended It is probably due to abnormal pressure 
owing to the valgoid position of the foot, and possibly to wearing too 
short a boot 

Treatment — In the early stages correct the flat-foot, and see that 
suitable boots are worn Failing this, careful strapping with Scott’s 
dressing may give relief, but m bad cases excision of the head of the 
metatarsal may be required 

Hallux Valgus — This condition consists m a displacement out- 
wards of the great toe from the median line of the body, as a result 

of which the other toes are huddled 
together, and m extreme cases the 
hallux is placed over or under them 
(Fig 142) It is present m the ma- 
jority of people m some measure, owing 
to the usual shape m which boots are 
made , but m its severer forms it gene- 
rally occurs m elderly people, and is 
often associated with a chronic arthritis 
of the metatarso-phalangeal joint of 
the hallux, the greater power of the 
adductor group of muscles explaining 
the deformity The cartilaginous sur- 
face of the head of the first metatarsal 
Fig 142 — Hallux Valgus bone becomes exposed beneath the 

with Bunion skin, and by the constant irritation of 

the boot it becomes inflamed, its struc- 
ture and shape altered, and the joint more or less disorganized- 
Two other conditions are also met with arising from this deformity, 
viz , bunion and hammer toe 

A bunion consists in the formation of a bursa ox er the head of the 
first metatarsal bone, xvhich becomes inflamed from cold or injury, 
and may even suppurate, the abscess usually communicating xvith 
the joint, and leading to its disorganization A marked bony out- 
growth is usually found under the bursa, springing from the inner 
side of the head of the bone, and due to a localized chronic periostitis 
The Treatment of hallux valgus m its earliest stages consists m 
the use of correctly shaped boots, xvith the inner border straight from 
toe to heel, xvhilst the sock or stocking should have a separate com- 
partment for the great toe The introduction of a toe-post betx\ T een 
the great toe and its neighbour is sometimes effective m giving 
relief In more sex ere types excision of the projecting head of the 
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metataisal bone gives admirable results The opeiation is best 
conducted by turning up a flap of skm and subcutaneous tissues 
over the inner aspect of the head of the metatarsal with its con 
vexity forwards The bone is then divided by a chisel and the head 
removed, allowing the toe to be easily replaced m a normal position 
The skin is then laid down in place, and if need be shortened to meet 
the requirements of the case V ery rarely ought the second toe to 
be removed for this condition, as the lateral support of the great toe 
is thus weakened, and the deformity is probably aggravated An 
inflamed bunion is treated by removing all local pressure, and applying 
fomentations If the joint is involved m suppurative disease, excision 
of the head of the bone, or amputation of the toe, may be required 
In less serious cases it may suffice merely to remove the thickened 
bursa 

Hammei-toe — This deformit}' is constituted by hyper-extension of 
the first phalanx, marked flexion to 
an acute angle of the second, and 
either flexion or extension of the ter- 
minal phalanx, so that the first inter 
phalangeal joint projects under the 
upper leather of the boot, whilst the 
patient walks on the extremity of the 
ungual phalanx, or even on the nail 
(Fig 143) Corns form upon the 
points of pressure (1, 2, and 3), especi- 
ally on the dorsal aspect, and a sub- 
cutaneous bursa over the head of the 
first phalanx (4), giving rise to great 
pam and inconvenience The second 
toe is that most frequently affected, 
with or without the others, but it is 
uncommon for the hallux to be thus 
deformed 

The Causes are numerous It is 
occasionally congenital, but more often acquired, and then (a) it may 
be secondary to hallux valgus ( b ) it may result from wearing short 
and pointed boots, or very high heels , in either case the toes are 
crowded together and drawn up out of the way of pressure, ( c ) it 
follows contraction of the plantar fascia, and is then associated with 
pes cavus and talipes equmus (d) paralysis of the interossei and 
lumbricales may also lead to this condition m the same way that the 
mam m-gnffe follows ulnar paralysis 

However caused, the hyper-extension of the first phalanx is asso- 
ciated with a contracted state of the extensor tendons, which stand 
out very evidently beneath the skin The flexion of the second 
phalanx on the first is carried to such a degree that the former bone 
is semi-dislocated The prolongations of the plantar fascia on either 
side are much shortened, and the lower portions of the lateral ligaments 
of these articulations are also contracted 



Fig 143 — Hammer-toe (Atter 
Keen and White ) 

I, Callosity over head of meta- 
taisal bone in sole 2, callosity 
over end of toe , 3, callosity 01 
coin ovei head of hist phalanx , 
4, adventitious buisa ovei the 
s une bony point 
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Treatment may be commenced by the use of correctly-shaped boots, 
but the case has usually progressed to such an extent when the patient 
is first seen that no palliative measures are of any avail Operation 
is then necessary, and probably the second phalanx is so much dis- 
placed that nothing short of removal of the head of the first phalanx 
holds out any prospect of permanent relief An incision is made 
longitudinally over the joint, the extensor tendon being split down the 
middle , the head of the bone is then cleared by the raspatory, and 
nipped off by cutting pliers No splint is required, as the pressure of 
the dressings suffices to keep the toes m good position Sometimes 
there is but little room between the great and third toes, so that even 
if one corrected the deformity of the second toe there is no space for 
it to lie comfortably , amputation should then be performed 

Metataisalgia, or Morton’s Disease, is characterized by severe pain 
of a neuralgic type located primarily about the head of one or more of 
the metatarsal bones, usually the fourth, but also radiating thence up 
and down the limb It often occurs m gouty or rheumatic subjects, 
and may be attributed to some injury , a slight degree of flat-foot and 
the wearing of tight boots certainly predispose to it It is piobably 
due to compression of the digital nerves between the heads of the 
metatarsal bones and the ground The foot is found to be broader 
than usual, and the anterior transverse arch formed by the heads 
of the metatarsals flattened out Marked callosities or corns are 
observed on the under surface close to the heads of the bones, one or 
more of which may be unduly prominent In a few cases small bony 
enlargements have projected from the heads of the metatarsal bones, 
and in others definite fibrous growths have been found in the subcu- 
taneous tissues , m other cases a simple peripheral neuritis may explain 
the manifestations 1 he pain is generally induced by walking, and 
comes on in characteristic paroxysms Lateral pressure over the 
metatarsal bones sometimes relieves the pain Occasionally evidences 
of osteo-arthntis are manifested m one of the neighbouring joints 

Treatment consists in resting the foot, whilst suitable diet and drugs 
are ordered to combat any gouty or rheumatic tendency At the end 
of a few weeks the patient may be allowed to walk again with boots, 
which are broad anteriorly, and fitted with an instep pad if necessary 
Morton’s recommendation — viz , excision of the head of the metatarsal 
bone — may be reserved for the more aggravated and serious foims 



CHAPTER XIX 

INJURIES OF BONES— FRACTURES 

Contusion of a Bone and of its periosteum is usually a matter of no 
great moment, although the part becomes painful and swollen 
Occasionally a subacute periostitis is caused in people liable to 
rheumatism or gout, or in the subjects of syphilis , whilst in those 
who are thoroughly out of health, and with low germicidal power, 
acute infective periostitis or osteo-myelitis, resulting in necrosis, may 
supervene The Treatment of an uncomplicated case consists merely 
in the use of cooling lotions or of a bandage, whilst if periosteal 
thickening results, iodide of potassium may be given, and iodine paint 
applied locally 

Bending of Bone may or may not be associated with fracture 
Bending without fracture occurs mainly m children, and in adults is 
only the result of some local disease More commonly a partial or 
green-stick fracture is produced (p 459), and in this the deformity 
can generally be corrected without much difficulty 

Fractures 

A, fracture ma y be defined as a sudden solution of continuity in a 
bane,, usually resulting from external violence 

Predisposing Causes of Fracture — Age has a considerable influence 
in the determination of fractures foFTwo reasons firstly, because 
the strength and elasticity of bones vary considerably at different 
periods of life , and, secondly, because the exposure to injury is like- 
wise variable From two to four fractures are not uncommon, owing 
to the unsteady gait and frequent falls to which little children are 
liable , from four to six they are less common, the bones often bend- 
ing so as to cause green-stick fractures, whilst injuries near joints 
induce separation of epiphyses , from six years onwards fractures are 
frequent enough, and increase steadily with age, old people being 
peculiarly liable to this form of accident, owing to the brittleness of 
fheir bones 

Sex — As might be expected, fractures are more common in the 
male sex during boyhood and adult life , but up to the age of four or 
five they are equally frequent in the two sexes, whilst after forty- 
five they are more common in women, owing to their great liability 
to intracapsular fracture of the cervix femoris and to Colles’s fracture 
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Morbid Conditions of the Bones predispose to fracture m a marked 
manner, often leading to what is known as Spontaneous Fiactine, in 
which the determining force cannot be recognised or is very slight 
Under this heading may be included (x) Atrophy of bone, from 
whatever cause it arises Thus, it may be cfYffYsendlLtype, as 
manifested especially in the cervix femons , or it may be due to want 
of use, as in a paralyzed limb or from an ankylosed joint (2) Patients 
afflicted with certain mental or nervous diseases, such as general 
paralysis or tabes -dor-salis, are unduly liable to fracture, which may 
result from atrophy, but may also occur m apparently healthy 
bones Thus a man suffering from tabes was sitting with his thigh 
abducted and everted in order that he might examine and dress a 
perforating ulcer on the sole of the foot, when the shaft of the femur, 
subsequently shown to be of normal dimensions, and apparently of 
normal density, snapped m two (3) Er-agihtas. ossium or osteo- 
psathyrosis cons ist s m an. inherited tendencv fq sponfaneousiracture 
It results in a multiplicity of fractures, occurring even m children , 
thus, a girl, aged twelve and a half years, had suffered from forty one 
fractures since the second year of life No explanation of this con- 
dition is known , the lesions often unite perfectly, though sometimes 
with a good deal of deformity (4) General bo ne_ diseases, such as 
rickets and osteo-malacia, also predispose to fracture , in those due 
to the latter affection there is usually but little attempt at repair 
(5) Local bone disease may also constitute an important predispos- 
ing factor by weakening its structure Thus, sarcoma and secondary 
cancer of bone are often first lecogmsed by causing a spontaneous 
fracture, whilst manipulation of a limb which is the seat of caries or 
necrosis may lead to a similar result 

The Exc itin g Caus es of Fracture are threefold (1) Dnect violence, 
the fracture occurring at the spot struck, and being often Yransyerse, 
not unfrequently comminuted, and sometimes complicated- with 
injuries to the adjacenffsoft parts (2) When due to indirect violence, 
the bone gives way at a "distance from the point to which the force 
is applied The accident is usually produced by the compression or 
bending .of _the_ bone with such force as to exceed' the limits'of 'its 
natural elasticity, so that it yields at the weakest spot Thus, when 
a person jumps from a height, the leg bones are compressed between 
the weight of the body and the resistance of the ground, and, if the 
violence is excessive, a fracture occurs at some point of mechanical 
disadvantage , it is often oblique, and when the displacement is con 
sid enable,- it -may become compound When the violence is of a 
rotary character, as well as longitudinal, the fracture is likely to be 
of a spiral type (3) Muscular action is most commonly the cause of 
fracture of small bones or of osseous prominences, into which power, 
ful muscles are inserted The pate lla and olecranon are not unfre- 
quently broken m this way, the former often" occurring from sudden 
and vigorous efforts to avert a fall Occasionally one of the long 
bones, such as the humerus or clavicle, has been broken by violent 
muscular exertion, as by throwing a cricket-ball 
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Intra-uterme Fractures are caused by blows upon the mother’s 
abdom5ffT'0'r''byiabnormal or violent uterine contractions, especially 
if the liquor atnmi is deficient m amount They are usually followed 
by considerable deformity, which must be clearly distinguished from 
malformations resulting from imperfect development 

Congenital Fractures are produced during birth by violence used 
by the accouchem, “or from excessive uterine contractions The 
femora are most likely to break m consequence of undue traction, 
the skull from injudicious pressure of forceps 

Varieties — A Simple JFracture is one m which the skin is unbroken, 
or, at any rate, where* the' external air has no admission to the site of 
injury A Compound Fracture is_present when the skin or mucous 
membrane is so lacerated that there is direct or indirect communica- 
tion between the fracture and the external air In ^ the base of the 
skull , a_ fra cture- may-open up- one of the deeper air-sinuses, and 
th us it b ecomes compound without any apparent external lesion 
These terms, though sanctioned by the approval of centuries, are 
neither of them good, subcutaneous and open being preferable A sub- 
cutaneous fracture is often anything but a simple injury, and may 
result in the most disastrous consequences, whilst an open fracture 
may be a matter of comparatively little importance Indeed, with 
our present appliances and methods of treatment open fractures often 
give better results than those that are called simple 

Fractures are complete or incomplete, according to whether or not 
the continuity of the bone is entirely interrupted Various forms of 
Incomplete Fracture are described, and indeed the introduction of 
skiagraphy has shown that they are much more common than was 
formerly supposed A green-stick fractuie is one which only occurs in 
young, children, and most' often in those that are rickety, curved 
bones, such as the clavicle, are usually affected, and the fracture 
merely involves the convexity of the curve, whilst the concave Halt 
isjient, just as when a green bough or twig is partially broken 
I^gpXjCssions of the skull may be similarly incomplete when the outer 
table is driven in without fracture and the inner table alone splintered 
Ftssmed fiactmes also are often only partial 

■“Complete Fractures may be tumsverse , though this is not very 
common , oblique, arising usually from indirect violence , spiral , when 
the force acts m a rotary direction as well as longitudinally , it 
occurs most frequently in the tibia or femur, and the lower fragment 
often has a sharp triangular upper end, giving it somewhat the ap- 
pearance of the mouthpiece of a clarionet (fracture en bcc deflate , see 
Plate VI ) A longitudinal fracture is one due to Assuring or splitting 
of the bone in its long axis , it is most common in military surgery, 
as the result of gunshot injuries , the neighbouring joints may or may 
not be involved If it is combined with a transverse fissure, it is 
often termed T-shaped Comminuted is a term used to describe the 
condition when the bone is Broken into more than two pieces im- 
pacted, when one fragment is driven into the other , multiple, when 
more than one fracture exists , complicated , when importarrFstructures, 
such as an artery or joint, are dam'aggtbas well as the bone 
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The Separation of an Epiphysis is not an uncommon occurrence in 
people under twenty-two years of age It results from injury or 
violence directed to the ends of the bones, but occasionally is more 
or less spontaneous, or predisposed to by disea se jffjdie,,, epiphysis or 
of the adjacent portion of the-xhapb-ysis (eg , from inherited syphilis, 
acute infective osteo-myehtis, or tuberculous epiphysitis) The ends 
of the femur, humerus, or radius are those most often affecte'S'^The 
line of cleavage usually runs through the soft spongy .bone on fHeT 
diaphyseal side of the cartilage, so that therehs cartilage with spicules 
of bone on one side, and spongy bone on the other The direction 
taken is m the main transverse, but varies somewhat with the 
particular epiphysis In very young children, where the epiphysis 
is entirely or mainly cartilaginous, the lesion is almost always a pure 
separation of the epiphysis from the shaft , but at a later date it not 
unusually extends in part through the adjacent end of the diaphysis 
(Fig 166) A very marked feature m all these lesions is the stripping 
up j pf the^periosteum, which, though loosely attached to the shaft 
and easily separated from it m children, is firmly adherent to the 
cartilage, and hence retains its connection with it, thus frequently 
limiting displacement If, however, the force is sufficient, the 
periosteum is torn through on one side by the edge of the bone, and 
the periosteal * sleeve ’ which thus invests it may to some extent 
hinder reduction The displacement is mainly lateral, and may 
somewhat resemble that of a dislocation Union usually occurs by 
means of bone, and arrest of the longitudinal* growth" may follow, 
though not so frequently as was at one time supposed, and probably 
only when the parts are not m exact apposition This is a matter 
of special importance where one of the bones of the leg or forearm is 
affected, since deformity of the hand or foot will result if the injured 
bone ceases to grow and the uninjured one continues its develop- 
ment Suppuration sometimes occurs as a sequela in unhealthy 
children, or when the accident is due to preceding disease of the 
epiphysis, and may result m an acute arthritis, possibly necessitatnlg 
amputation 

Partial detachment of an epiphysis (the juxta-epiphyseal strain of 
Ollier) often occurs, giving rise to phenomena similar to those of a 
sprain , if overlooked and neglected, it is likely to prove a fertile 
source of tuberculous disease, or may interfere with the growth of 
the limb The essential feature is a more or less tender, but very 
distinct swelling of the bone close to the epiphysis, but the neigh- 
bouring joint remains unaffected Treatment consists in immobiliza- 
tion in plaster of Pans 

Signs of Fracture - — The history usually given by the patient is 
that, asTKe~fesult of some accident, he felt, or perhaps heard, some- 
thing give way with a snap, , and experienced s harp pa in which 
became much intensified on attempting to move~the limb On 
examining the injured part and contrasting it with the opposite side, 
the following points are usually noticed 

1 The sigjjs of a local hauma , viz , pam, bruising, and swelling, as a 



PLATE VI 



Oblique Fracture of Tibia showing the Ends of the Fragments shaped 

en bee dc -flute 

The skiagram was taken from the front through a casing of plaster of Paris, the 
irregular outline of which can be seen on the inner side of the limb 
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result of the effusion of blood from the torn and lacerated structures 
The amount of this may be so great as to obliterate all the ordinary 
bony prominences and landmarks Blebs and bullae sometimes form 
over the surface in the course of a day or two, and these should be 
carefully protected from infection The discoloration continues for 
some time, and may spread to parts far removed from the original 
mischief. This infiltration of the parts with blood often leads to 
considerable subsequent thickening, and possibly to serious ad 
hesions and limitation of movement , this fact is correctly utilized as 
an argument in favour of the treatment of fractures by an open 
operation It is unusual for suppuration to occur after a simple 
fracture, unless the patient is very debilitated and with diminished 
germicidal powers 

2 Pietei-natuial mobility m the continuity of, the bone may be demon 
strated by manipulation, but never unnecessarily Impaction or 
non -separation of the fragments prevents its occurrence 

3 Partial or complete loss of function also follows 

4 Crepitus is obtained by" moving the limb and rubbing the rough 
ends against one another It can only be felt when the fragments 
are moveable and can be brought into contact, but not when there 
is wide separation or impaction When an epiphysis has been 
detached, it is softer in character 

5 Change in shape of the limb or deformity^ fiom displacement is 
almost always present There are three chief factors at work in 
producing deformity, viz , the direction of the violence, the weight 
of the limb, and the contraction of muscles, whilst injudicious move- 
ment or rough handling may aggravate it It is always more 
marked in oblique than m transverse fractures, and hence is usually 
greater in those due to indirect violence Various types of displace 
ment are described, viz Angular, generally due to an increased 
curvature of the bone fromthe unbalanced action of powerful 
muscles, especially when the line of fracture is not far from the end 
of the shaft, as in fracture of the upper third of the thigh , lateral, 
where the displacement is merely to one or the other side, and most 
common in transverse fractures , lo ngitudi nal, when one fragment 
overlaps the other or is forcibly driven into it, causing shortening of 
the limb , it may also occur m the form of wide separation of the 
fragments, as from contraction of the quadriceps m fracture of the 
patella , rotatas.v . when one fragment is twisted on the other, as in 
fractures of the femur, where the weight of the hmb causes eversion 
of the lower end In flat bones — e g , the skull — deformity may 
exist in the shape of dehiession or elevation 

Such are the typical signs of a fracture, but it goes without saying 
that all of them are not present in every case, and that it is not 
always easy to ascertain the existence or not of such a lesion Com- 
parison with the opposite limb, and gentle manipulation to demon- 
strate abnormal mobility or crepitus, must be undertaken to settle 
this point, but no undue violence should be used The X rays have 
proved of the greatest value in these cases, and where there is any 
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doubt as to the existence or not of a fracture, the limb should at 
once be skiagraphed 

General or Constitutional Effects — ^JiocJns greater or less according 
to the amount of violence and the seat of injury It varies from a 
mere passing faintness to the severest prostration If the bones of 
the head or spme are injured, special symptoms due to concussion 
of the brain or injury to the spinal cord may also be produced 

Hjemot 1 hage is rarely sufficient to give rise to general effects unless 
the fracture is compound, and involves some important vessel 

I^iactm e~ fever is met with in the majority of cases, commencing 
twenty jour hours after the accident and, lasting., two_or,_thr_ee_jdays 
As a rule, it is not seve 7 e 7 TheTtemperature rarely rising above 
ioo° F in uncomplicated cases It is a form of aseptic- tr-aurfiatic 
fever, probably due to the absorption of ffbrirfTerment In com- 
pound fractures where asepsis is not attained, any form of wound 
infection may result, and even general septicaemia or pyaemia 

D eliriu m tremens is a not unusual complication of fractures of the 
leg m debilitated individuals or habitual drinkers The general 
characters and treatment of the disease are dealt with elsewhere 
(P 2 59 ) As regards local treatment, the limb must be fixed by 
splints or encased m plaster of Pans, and suspended in a Salter’s 
swing so as to prevent the patient from moving the upper fragment 
independently of the lower 

Fat embolism results from the absorption of broken-up fat globules 
afteV any injury which causes contusion or laceration of fatty tissue , 
when this is accompanied by tension from effusion of blood, as in 
fractures, this process is more likely to occur As a general rule, no 
harm results, since the great mass of the fat is filtered off by the 
lungs or eliminated by the kidneys (as can be demonstrated after 
death by staining with osmic acid) The pulmonary obstruction 
may, however, become so great as to lead to a fatal issue from 
dyspnoea , whilst if the cerebral vessels are also blocked, syncope, or 
even coma, may be induced The symptoms, which are gradual in 
their onset, usually commence about the third day, but may not be 
evident for a week or more 

Complicated Fractures — 1 C omminut ion of one or both fragments 
is due to excessive violence, or perhaps to exceptional brittleness of 
the bones As long as the skin remains unbroken, sound union is 
usually obtained, though with an increased amount of callus 
Occasionally comminution may be a cause of non-union, a small 
detached portion of dense compact tissue being wedged cross wise 
between the fragments, especially m the case of the tibia or femur 
In a compound fracture necrosis of the fragments may result from 
the admission of sepsis 

2 Fracture implicating a Joint — In healthy individuals no un- 
towardTesultlsTmet wTEKT The joint is for the time filled with blood, 
which, however, is soon absorbed, and the fissure m the cartilage 
closed by plastic lymph Adhesions may, however, form, as also 
new bony deposits, leading to defective mobility or even locking the 
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joint If the patient has a tuberculous tendency, arthritis will 
possibly be lighted up, whilst osteo arthritis is often induced by an 
accident of this nature 

3 The same violence that causes the fracture may at the same 
time produce a Dislocation in a neighbouring joint Treatment 
should be undertaken immediately , the limb is firmly fixed m splints 
commanding both fragments, and reduction attempted under chloro- 
form Failing this, consolidation must be allowed to proceed, and 
then the case dealt with as one of old-standmg dislocation (p 620) 
TLthe frart-nrp imml vosr-or-re~tTose to', the articular en di of the -bone, 
as is not unfrequent at the elbow and shoulder, it is advisable to 
operate at once, opening the joint, reducing the dislocation, and 
fixing the fragments , or it may be better to remove the small 
detached articular portion 

4 The Mam Artery of a limb may be compressed, contused, punc- 
tured, or ruptured Thrombosis results, with or without such an 
extravasation of blood as may impede the venous return If the 
peripheral vessels are healthy, no permanent harm need follow, 
unless the vein is also implicated, and then moist gangrene is likely 
to supervene If the terminal vessels are calcareous and rigid, so 
that there has been a preceding condition of chronic anaemia, dry 
gangrene will probably ensue. In the slighter cases an aneurism 
may subsequently develop For further details, see Chapters VI 
and XII The Treatment must necessarily vary in different cases 
The ideal practice would b e_to cut down m e very case where a large 
artery is punctured or ruptured, remove clots, and tie above and 
below the injury in the vessel , but, owing to the difficulty sometimes 
experienced m securing aseptic conditions, it is not always advisable 
to do so, since the lacerated tissues are very prone to infection 
Under such circumstances the mam artery raayjtte_xompr-essed_or 
t ied above -theJraot-ure. but only when the distal circulation has been 
re-established , m the absence of this condition, gangrene would be 
certain to ensue If neither of the above-mentioned expedients can 
be adopted, an expectant plan of treatment must be followed The 
limb is thoroughly purified, wrapped m aseptic wool, placed on appro 
pnate splints, and slightly elevated Should gangrene supervene, 
amputation is the only resource , it need not be undertaken for a few 
days if the limb is aseptic, so as to allow a distinct line of separation 
to form , but if septic, early removal through or above the line of 
fracture is essential 

5 Laceration of Veins results m extravasation of blood, which is 
not so extensive as when an artery is wounded, since thrombosis 
occurs more easily , the distal part of the limb may become congested 
and oedematous, and this may constitute an additional element pre- 
disposing to gangrene Simple compression of the veins produces 
oedema, which, even m favourable cases, may persist for some time, 
needing for its removal firm bandaging, massage, and cold douching 

6 The Nerves of a limb may be injured at two different periods 
(a) Immediate injury is due to laceration or rupture, either of the 
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whole trunk, or, as is more common, of the nerve fibnllse, without 
loss of continuity of the sheath Paralytic and anaesthetic phenomena 
follow, but are usually recovered from ( b ) Secondary symptoms 

result from inclusion and compression of the nerve m the callus, or 
from injudicious splint pressure Irritative symptoms in the shape 
of neuralgia and muscular spasms are first manifested, followed by 
paralysis and anaesthesia This usually occurs about three or four 
weeks after the accident, and may disappear m a month or two, or 
persist Treatment is always for a time of-i he expectant type, even 
when the paralysis is immediate, since total rupture oF~a"nerve is 
rare, and restoration of function the rule rather than the exception 
When, however, the symptoms persist, the parts must be laid open, 
the nerve freed from adhesions, or exuberant callus removed, and 
such measures taken as will best secure the nerve from further com- 
pression 
y 

The , Union of Fr actures is brought about by a series of changes 
analogous to those which we have already seen occur m other 
wounds, except that they do not terminate in the formation of 
cicatricial tissue, but go on to the further development of bone - 

When a fracture has occurred, the broken ends of the bone are 
left rough, spiculated, and more or less separated one from the other , 
the periosteum is torn, but, according to Ollier, the rupture is not 
always complete all round, a ‘ periosteal bridge ’ perhaps persisting 
and playing an important part m the reparative process, especially 
if the fracture is not accurately set The muscles and neighbouring 
tissues are also lacerated, and a varying amount of blood is e\- 
travasated, occupying the interstices of the wound In the course 
of a few hours after the parts have been immobilized, the process 
of repair is inaugurated by the blood-clot becoming invaded by 
leucocytes, and after a time it is absorbed, the haemoglobin passing 
through various stages of degeneration, and thereby staining the 
surrounding tissues A t the sam e time, a rarefying inflamma tion 
o ccurs m all the inj ured andjacerated structures,. as a result of 
which there is an’Txudation of plasma into their substance, whilst 
the connects e-tissue cells proliferate actively Thus around and 
between the lacerated tissues and broken ends of the bone a celluj o 
plastic exu dation forms, which is soon converted into granulation 
tissue, and~inasmuch as the constituent cells are derived from bone, 
they early manifest a bone-forming or osteoblastic function Hence 
the continuity of the bone is restored by the formation around and 
between the broken ends of a mass of bone, which, at first soft and 
spongy, becomes after a time firm and sclerosed, whilst any un- 
necessary excess is subsequently absorbed Of course, these 
changes do not occur simultaneously m all the tissues involved, and 
ue must refer to them as they affect the periosteum, the medulla, 
and the bony substance itself 

The periosteum becomes thickened and more \ascular, and its 
connection with the bone is loosened for a short distance by an 
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exudation of plasma, which is soon followed by a new deposit of 
spongy bone on the surface, as a result of the irritation The space 
beneath the periosteum is quickly occupied by granulation tissue, 
which unites with that developed from surrounding torn structures 
and with that coming from the bone itself, and this ovoid mass 
binding the fractured ends together is known as the p ymsw iigl-r or 
e nsheathing c allus The transformation of this callus into bone starts 
frmntlieperiosteum , if it has been totally lacerated, ossification 
commences at the furthest point from the fracture where the irrita- 
tion caused thereby is felt, and gradually spreads in If a periosteal 
bridge is left, ossification commences on its under surface, and not 
unfrequently in skiagrams a line of newly-formed bone can be seen 
passing from one fragment to the other, and evidently due to this 
cause Some authorities maintain that new bone derived from , 
periosteum in this manner is always preceded by cartilage, but this 
is probably not the case, although the presence of cartilage m the 
repair of fractures is more common than was formerly supposed It 
is most likely to occur in cases where absolute immobilization has 
not been obtained — e g , after fractures of the ribs and in children 
The medulla becomes hyperaemic for some distance from the seat 
of fracture and is transfoimed into granulation tissue, which unites 
with that springing up from the opposite fractured surface Ossifica- 
tion commences from the inner aspect of the compact shell, from 
which fine spicules of bone gradually permeate the granulation mass 
until the whole is ossified, constituting the internal-callus, or, better, 
the medullary plug There is here no formation of cartilage 

Naturally, the compact bony tissue is the last to engage m these 
changes, and the denser the bone, the longer they are m being com- 
pleted The fractured ends become hyperaemic and rarefied, the 
bone cells proliferating, the medullary contents of the Haversian 
canals increasing m amount, and the actual osseous substance being 
absorbed, until the rough and spiculated surface becomes smooth 
and covered with granulations These unite with the medullary 
plug, of which they may indeed be looked on as an extension, and 
finally give rise to the annular bond of union between the two layers 
of compact bone, to which was originally applied the name ‘ definitive 
callus ’ 

It will thus be obvious that the continuity of a bone is restored 
long before the act of repair is completed, and that such union 
depends on the ossification of the ensheathing callus The newly- 
formed osseous tissue is at first soft and spongy, but gradually 
becomes denser As the so-called definitive callus becomes stronger, 
the ensheathing callus disappears, and finally, if the ends are in 
good position, may vanish entirely, whilst the medullary plug may 
also be totally removed Thus it is possible for the bone, under 
these cucumstances, to be restored so absolutely as to show no signs 
of its having been fractured 

Thus far we have been supposing that the broken ends are accurately 
apposed and the limb immobilized , but little callus is formed (Fig 144), 

3° — 2 
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and that equally and evenly all round the site of the fracture Where, 
however, movement is possible, the amount of callus is much increased 

Where the ends of the bones partially overlap (Fig 145), the amount 
of ensheathmg callus is correspondingly increased, and fills up all the 
spaces left by the overlapping of the fragments The projecting 
margins of bone are rounded off, and the medullary cavities closed by 
plates or plugs , the amount of definitive callus is usually small, but 
varies with the actual conditions present The mam bond of union is 
the ensheatlnng mass, a considerable portion of which persists Some 
deformity is sure to remain after such an accident, and it is unusual 
for the medullary canal to be restored , frequently one or more plates 
of bone are found crossing it 

If the fractured ends are not placed in contact at all (Fig 146), the 
medullary cavity of each fragment is closed by a plate of internal callus, 
and union is secured by a large mass of ensheatlnng callus 



Fig 144 Fig 145 Fig 146 

Figs 144 145 and 146 — Diagrams to represent Union of Fractures 

Fig 144, when the Ends are in Close Apposition Fig 145, when 
the Ends are only Partiallx Apposed and Fig 146, when the 
Fractured Surfaces are not in Contact at all 

Where comminution has occurred, the splintered fragments are 
matted together by an abundant formation of granulation tissue, which 
is subsequently transformed into callus 

The soft tissues around — muscles, tendons, etc — are repaned in the 
usual way, but such repair is often very imperfect, owing to the in- 
filtration of the parts with blood and the subsequent adhesions that 
form, so that the functional result may be most disappointing 
t Ihe remoxal of the clot and the formation of granulation tissue 
[usually take about a week or ten days, and new bone formation 
commences about the end of the first week By the fourth or sixth 
week, according to the size and vascularity of the bone and the 
^recuperative power of the individual, the fracture will be consolidated, 

• but m the lower limb it is often eight weeks before the patient can 
(bear any weight upon it Months may, however, pass before the final 
stage of complete repair is attained 

yin conclusion, one must allude to the fact that a s arc oma sometimes 
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develops at the site of fracture within a comparatively short time of the 
accident, and is presumably derived from an overgrowth of the callus 

The Treatment of simple fractures is sometimes a matter of but little 
difficulty, although when the bones are much displaced or comminuted, 
it may not be easy to correct the deformity or to maintain the fiagments 
in position Constitutionally , all that is needed is to restrict the diet 
and attend to the state of the bowels This is especially 'needed in 
fractures of the loAver extremity, where the patient must be confined 
to bed for some time In elderly people the general health is very 
likely to suffer, partly from the shock of the accident, partly from the 
enforced and sudden change of habit, necessitating a somewhat 
generous diet and the administration of a certain amount of stimulant 

The Locals Treatment of a simple fracture consists, first, in (setting . 
the limb — that is, m reducing the deformity and restoring the fractuTST 
ends to a normal position — and then ml/mwAit 

First Aid — In moving the patient fromthe spot where the accident 
happened, it is necessary to secure the limb temporarily m as good a 
position as possible , splints have often to be improvised from sticks, 
umbrellas, newspapers, and so forth In a railway accident the 
splintered debris of the carriages may be employed for this purpose, 
and the upholstery of the seats as padding A broken leg may also 
be firmly tied to the other limb, which is thus converted into a 
temporary splint ^ 

Reduction of a fracture is usually accomplished by a combination off 
traction or extension applied to the lower segment of the limb, with 
manipulation of the fractured ends, counter-extension being at the same I 
time maintained by an assistant In some cases it is necessary to 
relax certain muscles in order to facilitate reduction , thus, m the leg, 
the lower fragment is drawn up by the tendo Aclnllis, and to relax 
this the knee is flexed by an assistant, who holds up the leg and makes 
counter extension, whilst the surgeon reduces the deformity by traction 
on the lower 'part of the limb, section of this tendon is sometimes 
required in these cases 1 he manipulation is painful, but, if possible, 
aiLansesthetic^should-be dispensed with, as one can never be certain 
whether or not the patient will struggle during its administration It 
is unwise to use too much force in order to correct decided shortening 
from muscular contraction , it is better to relax the muscles by the 
adoption of a suitable position, or to apply continuous extension 
There can be no question that in bygone days patients were subjected 
to a great deal of unnecessary pam from misguided efforts to ‘ set ’ 
the fractuie 

The maintenance of the limb in a good position is provided for by 
the application of suitable splints made of wood, leather, zinc, poro- 
plastic, etc , according to the requisites of the case If of wood, zinc, 
or tin, they are usually made according to some general pattern, and 
fitted to the patient by means of pads , if formed of leather or poro- 
plastic, they can be shaped so as to meet any peculiarities of the part 
A paper pattern is first fitted to the opposite limb, and the splint is 
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then cut to the desired shape , it is softened by immersion m hot or 
cold water, moulded to the part, and allowed to dry Where leather 
is employed, the addition of a little vinegar to the water assists in 
rendering it soft and supple The edges and corners are finally 
rounded, and the interior padded with wool or lmt 1 he general rules 
relating to the application of splints are as follows (1 ) The joints 
both above and below the site of fracture should, as far as possible, 
be immobilized , (11 ) the splints must be sufficiently large to firmly 
encase the part, or if flat, to project a little beyond it, so that the limb 
may be fixed by the splint, and not the splint by the limb , (m ) care- 
,ful attention must be given to the padding so as to prevent irritation 
‘or sloughing of the skin In out-patient practice, where the patients 
are not too careful as to personal cleanliness, it is advisable to pad 
the splint with some antiseptic material, such as boracic lmt, in order 
to prevent the development of vermin It is _b &tt-er~noP~to-apply a 
roller bandage under the splint in the situation of^the iracture The 
splints may often with advantage be first-fixed to the limb by one or 
two turns of strapping, and then secured by ordinary calico bandages , 
■these must not be applied too tightly at first, since the sw elling of the 
tlnnb not unfrequently increases afterwards, and undue constriction 
Resulting m gangrene might ensue Moreover, a limb ensheathed m 
bandage must never be flexed, but the flexion should always be made 
first , if this is not attended to, the bandage may cut into the soft 
tissues, and by compression of the vessels cause gangrene It is some- 
times advisable to bandage the whole of the limb from the fingers or 
toes upwards, so as to prevent oedema from the pressure of the 
apparatus obstructing the venous return The patient should always 
be seen on the day following the application of the splints, and the 
condition of the fingers or toes carefully examined , if they look at all 
blue, or feel numb and cold, the bandages must be slightly relaxed 

Various forms of Fixed Appaiatus are used in the treatment of 
fractures, especialfy m the later stages when the swelling has dis 
^appeared, and in children The materials most commonly employed 
are starch, water r glass, and plaster of Pans 

Tl le^stau/i bandage is utilized only m cases where great strength 
and rigidity are not. required The limb is carefully padded with 
cotton wool, and over this are applied thin strips of cardboard soaked 
in starch so as to fit the limb These are firmly secured by a bandage, 
the meshes of which are well impregnated with a starch solution, and 
over all may be placed another bandage, the under surface of which 
is also rubbed with starch When this dries, it produces a firm mass, 
sufficient to immobilize the limb Should it become loose it can easily 
be readjusted by slitting up and paring aw r ay a portion on one or 
both sides 

The wiUt-glassJianciage is applied by first sw r athmg the limb with a 
thick padding of cotton wool, or bandaging it with boracic lmt , around 
this a coarse_canvas_bandage is applied, soaked m a solution of silicate 
of.soda of the consistency of treacle, several thicknesses of the bandage 
are required m order to give it the necessaiy strength This material 
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is light, easily applied, and makes very little mess, but is slow m 
drying, taking fully twenty-four hours to become firm 

Plaster of Pans, though rather messy and increasing considerably 
the weight of the limb, is one of the best means of securing prolonged 
immobilization (a) The dried plaster may be rubbed into a coarse 
canvas bandage, which prior to use is soaked for a few minutes in 
cold water, to which a little salt or alum is added m order to 
hasten its setting , it is then wound round the limb, which has been 
previously enswathed in boric lint or wool, and on the exterior of this 
fresh plaster of the consistency of cream is applied To make this 
cream of the right strength the dried powder is cast m spoonfuls, < 
into a bowl of cold water, or a weak solution of alum, until it no 
longer sinks immediately, but remains floating on the surface The 
mixture is then stirred with an iron spoon, and is ready for use 
When the casing is sufficiently thick, the outer surface is smoothed 
down with wet hands, or a strip of wet bandage , the date may be 
advisably marked on it, and the part is slung up to dry A Gigli saw, 
smothered with vaseline, may be incorporated in the dressing beneath 
the plaster, if it is desired to remove it early for the sake of massage, 
etc , by this means it is easily cut into two pieces, which can be 
re applied daily after the rubbing 

(1 b ) Ordinary house-flannel forms the basis of various methods of 
applying plaster, Yg , Croft’s, the Bavarian, etc In the former, the 
limb, protected by boric lmt or wool, has applied to one side of it one 
or two thicknesses of flannel, suitably cut to shape, soaked m plaster, 
and with perhaps a fittle extra plaster rubbed m , it is fixed to the 
limb by a muslin bandage When this is dry, a similar splint is placed 
on the other side of the limb, and again bandaged on Division of 
the bandage down the front permits the removal of the appliance, 
the bandage over the junction of the two portions behind serving as a 
hinge If necessary, thin strips of wood or tm may be incorporated in 
any of these arrangements, so as to add to their strength 

Early immobilization by means of plaster of Pans has been advo- 
cated by certain Continental and American authorities, and so much 
confidence have they in it that even fractures of the femur are dealt 
with in this way within a few days of the accident, and the patient 
allowed to walk about Such ambulatoiy treatment has not received 
much support m this country, and does not seem to us m accord with 
the principles that guide us in restoring a limb to functional as well 
as mechanical soundness 

A most valuable adjuvant in the treatment of fractures is Massage, 
advocated so forcibly by Lucas -Championniere, whilst in some "cases 
Eaily Mobilization is also desirable It has long been recognised that 
after" a fracture the limb remains for some considerable period weak 
and stiff, owing partly to atrophy of muscles, partly to cicatricial 
adhesions between various divided structures, and m part to contrac- 
tion of ligaments in neighbouring joints, and that these disabilities 
increase in direct ratio to the length of time that the limb is kept at 
rest It is the object of massage to pre\ent or obwate these dis- 
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abilities In a fracture with displacement through the shaft of a long 
bone, the part is immobilized by splints for a sufficient time to ensure 
the non-recurrence of the displacement (say, t wo or t inge ^yceks-far 
most bones, a little longer fnr thp fprmxA Massage is then commenced, 
and is conducted methodically day by day, the splints being removed 
for the purpose and re-applied subsequently , neighbouring joints will 
also be rubbed, and gentle passive movements undertaken Possibly 
some pam may be noticed at first, but it soon disappears, and the 
patient experiences a sense of comfort Repair is hastened, but of 
course the patient must not put any strain on the bone until it is quite 
consolidated In fractures near joints or through the articular ends 
sof bones, it is sometimes possible to discard splints entirely, or at any 
irate to use them only for a short time, steadying the part by some 
pimple contrivance, such as a sling or strapping Massage is com- 
menced within a few days and regularly persisted in For such 
injuries as fracture of the anatomical neck of the humerus, the simpler 
varieties of Colies’s or Pott’s fracture, and for some fracture-disloca- 
tions m the neighbourhood of the elbow, this plan of treatment has 
been already proved to be of the greatest service In one case of the 
first mentioned of these lesions, which we treated by this means at 
hospital, the result was most gratifying , the limb was merely kept m 
a sling, and massage was commenced within three days of the accident , 
within a fortnight the patient (a man of over sixty years) was able to 
raise Ins arm without help to a right angle, and he went out with a 
limb the movements of which were almost perfect 
/T he increasing success of modern aseptic surgery has given con 
siderable impetus to the Early Operative Treat ment of fractures in 
order to secure complete fixation' and'the restoration of function m as 
short a space of time as possible At first this plan was only utilized 
for such bones as the patella or olecranon, but at the present day 
there is no valid reason for refusing operation m any case where 
rt-js - difficult to maintain the fragments in good position The 
excellent results following operation in compound fractures, as 
compared with those gamed by the treatment of simple fractures by 
prolonged immobilization, emphasize this statement It is often 
impossible to co apt accurately the fragments apart from operation, 
■whilst the infiltration of the soft tissues with blood leads to much 
fibrosis and the formation of many adhesions , moreover, the more 
lengthy immobilization results in greater atrophy of muscles and stiff 
ness of joints, and hence the commercial value of a working man after 
a fracture of the thigh or leg is very considerably depreciated, owing 
partly to persistent deformity, partly to the joints being stiff, whilst 
the period of com alescence is reckoned by months rather than v eeks 
Should such a case be operated on, the blood being removed, and the 
end of the bones freed from intervening tissues and securely united 
by v ires, screw s, or pegs, convalescence may be anticipated m a com- 
paratn ely short time , the bone retains its normal length , early 
massage of the muscles and joints above and below becomes prac- 
ticable, owing to the fixity of the limb, and thus atrophy on the one 
hand, and stiffness on the other, are avoided 
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At the same time one must not foiget that these operations are 
only justifiable when complete asepsis can be maintained, whilst the 
manipulative dexterity required m order to bring them to a successful 
issue is such that, m our opinion, the general practitioner, who under- 
takes but little operative work m the year, is not justified in perform- 
ing them 

As to the actual technique, the incision to expose the -bone -should 
be extensive, so as to give plenty of room and allow exit to as much 
of the extravasated blood as possible The ends of the fragments 
are then cleared, and brought into position, attention being directed 
to make certain that there is no abnormal rotation, and fixed by suit- 
able forceps with a large grasp, e g , Peters’ The fragments are 
drilled m one or two places, and silver wire or plated screws introduced , 
the ends of the wires are twisted up, cut short, and the knot hammered 
down into the periosteum Various encircling contrivances of the 
collar type have been suggested in order to assist in the fixation of 
the bone, and may sometimes prove useful 

Complications arising during Treatment — (i) If an elderly patient 
is kept in bed for any length of time in the recumbent posture, hypo- 
static pneumonia is likely to ensue It occurs most commonly after 
mtracapsular fractures of the cervix femons, and non-union often 
results, since the patients must be allowed to get about on crutches 
at an early date, the limb being merely fixed by a Thomas’s splint 
(2) Bedsores are very liable to supervene in old people with fractures 
whiclilieed treatment m the recumbent posture (3) C/Midi^pnlsy is 
the result of compression of the brachial nerves between the head of 
the humerus and the pad of a crutch It may affect all the nerves of 
the upper extremity, or may pick out any one of them, and then most 
commonly the njusculo-spnal It can usually be prevented by the 
use of spring-padded crutches wit h cross-piece s JoLthe-hands. so as 
to" allow fP“pati ent'^piuTial ly to relieve the axillary pressure by 
supporting the weight of the body by means of the arms When it 
has occurred, the use of crutches must be discontinued, and faradism 
and massage employed to the affected muscles (4) When the 
muscles of a part have been firmly compressed by splints, they may 
undergo a rapid intrinsic atrophy with contraction, constituting what is 
knovn as Isi 1 ' 1 This is observed most frequently m the 1 

hand, and is irect pressure of the splints on the muscles / 

of the fore-aim The fingers become clawed and flexed, and the j 
vrist is sometimes hyper-extended It is recognised from the results 
of a nerve lesion by the absence of sensory or trophic phenomena 5 
T reatment consists in exposing and lengthening the contracted tendons, i 
if massage fails 1 he outlook is, however, not very promising 
(5) Qajigicne may arise from fractures m a ranety of v. ays (1 ) From 
the immediate effects of the injury, either by its direct action on the \ 
tissues, or by causing arterial thrombosis 111 a limb with atheromatous }< 
vessels, or from lupture of the artery with consequent \enous throm-i 
bosis, owing to the pressure of the extravasation , (11 ) by the super- 1 
vention of spreading gangrene m a compound fracture , (111 ) from 
errors in the course of treatment, as by bandaging the limb too 
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tightly, so as to constrict the vessels , or by the bandage becoming 
unduly tight, owing to the subsequent swelling of the limb , or by 
flexing a joint after bandaging it, the bandage cutting into the soft 
tissues , or by the localized pressure of a splint which has been in- 
sufficiently padded Moist gangrene is the type met with m all cases, 
except when the limb has been previously drained of its fluids by an 
atheromatous condition of its vessels (For rules of treatment, see 
Chapter VI ) 

Compound Fractures 

A compound fracture is one m which there is a communication 
between the external air and the site of injury It is produced by 
direct or indirect violence, and may be associated with any of the 
complications or modifications met with in simple fractures The 
bones may be but little displaced, or may protrude through the opening 
m the skin, and then be bruised or comminuted, and even contann 
nated with dirt or mud 

The chief dangers of compound fractures are, firstly, lucmonliagc, 
the blood, instead of collecting within the tissues of the limb, escaping 
externally, although subcutaneous extravasation is not uncommon , 
and, secondly, the advent of sepsis The latter is the more important, 
and may lead to the most sefn^fiiTconsequences Portions of muscle 
and periosteum, which m a simple fracture would be removed or 
incorporated in the new formation of callus, become inflamed m septic 
cases, and even slough Small isolated fragments of bone are almost 
certain to necrose if suppuration ensues, whilst the severest forms of 
Sfififagg r - 1 ^ p - nrn .yciflis may occur, endangering the patient’s life by 
pyaemia Such results are more likely to follow when the external 
wound is small and insufficient provision has been made for drainage 
Immense advances m the treatment of these conditions have been 
made since the introduction of antiseptic surgery, and where such is 
regularly and efficiently practised these dangerous complications are 
rarely seen 

The Method of Union of a compound fracture is much the same as 
that occurring m simple fractures If the wound can be tendered 
aseptic, it may be closed by suture, and if it heals by first intention 
the fracture is practically converted into a simple one, and is repaired 
accordingly If, however, suppuration occurs, it is probably attended 
with a greater or less amount of necrosis, and possibly diffuse in- 
flammation of the soft parts , the wound will therefore remain open 
for a time, varying with the acuteness of the local phenomena It is 
gradually closed by granulations, which extend upwards from below 7 , 
and the deepest part of this granulation tissue, which is derived from 
the bone and periosteum, and contains osteoblastic elements, will be 
transformed into callus, and finally into true osseous tissue Repai| 
is much slower under these circumstances than in a simple fracturep 
since the suppuration may have interfered with the osteogenetic pow era 
of the periosteum, and thus the new bone formation is dependent 
solely on the osseous tissue itself, which is ahvays slow to reafct 
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The Constitutional Symptoms following compound fractures are 
much more marked than in simple cases Even where sepsis is pre 
vented by efficient treatment, some amount of aseptic traumatic fever 
is certain to supervene for a few days, whilst, if infection occurs, 
there is a period of marked febrile disturbance for a week or ten days, 
similar to that which is seen m all septic lacerated w ounds (p 230) 

In the Treatment of compound fractures, the mam object is to 
render the ivound aseptic.and to give efficient exit to the discharges 
For this purpose the patient should m most cases be anaesthetized, 
the wound enlarged and thoroughly washed out, and even scrubbed, 
with some potent antiseptic, such as carbolic lotion (1 in 20) Loose 
fragm ents of bone are removed, and portions denuded of their penos 
teum may’beTak'en away lestffiecrosis should ensue , "where fragments 
retain any "considerable connection with the soft parts, they may be 
left without fear, and of course as little periosteum should be removed 
as possible When a sharp end of one of the fragments is protruding 
through a small opening m the skm, it is first thoroughly purified 
before attempting its reduction, and then replaced, after enlarging the 
wound m the skin, or a portion is sawn off Haemorrhage is dealt 
with m the usual way, and the fragments are placed as nearly as 
possible in their normal position If the fragments can be brought 
accurately into position, it is well to fix them by some mechanical 
appliance , but where the ends of the bones are much comminuted, 
the small portions must be arranged in position as well as possible, 
and no attempt made to wire them A good-sized drainage-tube is 
inserted, and, if need be, counter-openings are made, the external 
wound is closed or not according to circumstances and dressed, and 
suitable splints are then applied Under such a regime the majority 
of cases do well Immoveable apparatus may be used after a time, 
windows being left in the plaster casing to allow wounds to be dressed 
In compound fractures which have been attended with complica- 
tions directed to vessels, nerves, and neighbouring soft parts or joints, 
the prognosis and course of the case may be considerably modified , 
treatment suitable to each of these conditions must be adopted 

The question of Amputation will necessarily be raised in the more 
serious cases , but it is unnecessary to add anything lieie to what has 
already been stated in Chapter IX (p 231) 

^ y / 

Unumted Fractuies ' f \ /~ ‘ 

Three varieties of unumted fracture have been described (1) AbsvJ* 
lute non union is said to be present when no attempt at repair is made 
This rarely occuis except when some definite bone disease exists, 
such as sarcoma or osteo malacia, or when in a a ery debilitated 
patient there has been no attempt to fix the limb (2) Fibioits union 
-consists in the de\ elopinent of a more or less firm mass of connective 
tissue as the bond of union between the ends of the bones, v Inch are 
either rounded off and closed by a thin plate of bone or cartilage, or 
are sometimes atrophic and pointed (3) A false joint, or pseudeuthwsis, 
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is a condition m which the ends of the fragments are covered either 
by bone or cartilage, and more or less altered m shape, so as to 
form a shallow ball and-socket joint, the capsule being represented 
by the surrounding fibrous tissue, and the synovial cavity by an 
adventitious bursa, which results from the friction of the two ends 
( Fl g 147 ) 

The most common situations for ununited fractures are projecting 
processes of bone to which powerful muscles are attached, such as/ 

the patella, olecranon, cora -' 1 



coid process, posterior half, 
of the os calcis, etc , whilst 
in long bones the middle of 
the shaft of the humerus 
and the upper and lower 
thirds of the femur are the 
favourite sites 

Many different Causes 
may be associated m ctefer^ 
mining the defective union 
of fractures, but the follow- 
ing are the more important 
(1) Want of apposition of 
the bony ends, owing to 
muscular action — c g , m the 
patella, when the two frag 
ments are widely separated, 
or m the femur, where they 
may overlap , (2) the. inter- 
position of fluid or such 
substances as muscular or 


no 147 -Ununited Fracture with False aponeurotic tissue, or de 
Joint (From College of Surgeons’ tached fragments ot com 
Museum ) pact bone , (3) want of rest, 

one of the most"”common 


causes, as in the middle of the shaft of the humerus, where, unless 
the elbow is well supported, complete immobility cannot be obtained, 
and non-union is likely to result , (4) defective blood-supply to one. or 
both fragments, as by injury to the nutrient "afferyfTr as m intra 
capsular fracture of the cervix femons, where the only source of 
supply to the upper fragment is a small twig derived from the 
obturator artery running along the ligamentum teres , (jf) locaLaffec- 
tions of the bone, such as malignant tumours, destruction of the 
periosteum by inflammation, or the undue pressure of pads upon the 
newly-formed callus , (6) general bone disease, as osleo-malacia , and 
(7) general constitutional weakness 'or debility, sometimes due to 
definite diseases, such as scurvy or severe syphilis, sometimes to 
general asthenia or alcoholism It has been proved that senility, 
pregnancy, and the cancerous cachexia do not, as used formerly to be 
stated, predispose to this condition 

The Signs of an ununited fracture are usually obvious, mobility 
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between the fragments being easily obtained, although without 
crepitus 

The Prognosis is good if suitable treatment is adopted In children, 
however, the condition is often maintained even after operation, and, 
in fact, may be aggravated by it, the ends of the bone becoming 
atrophic, rounded, and covered by cartilage , in such the final resource 
is not unfrequently amputation 

The Treatment of unumted fractures is now conducted on perfectly 
definite Tines'” (1) If in good position, the parts are refKed in an 
immoveable apparatus, preferably plaster of Pans, 'for six weeks, 
whilst means are adopted to improve the general health, as by a stay 
at the seaside and the administration of tonics (2) Failing this, the 
ends of the bones may be well rubbed together, so as to excite local 
action^ and the parts again fixed Regular massage is useful, and 
enforced congestion of the limb by an elastic tourniquet applied for 
an hour or two daily has also been recommended (3) Should this 
be unsuccessful, or if the ends of the bone are not suitably apposed, 
operative measures must be undertaken If the bone is tolerably! 
superficial, and the ends not very far apart, they should be exposed,? 
sawn into shape, fitted together (preferably by a dove-tailing process),! 
and secured by stout silver wire, which may be left m situ permanently,! 
and if aseptic becomes encapsuled If, however, the bones are 
deeply placed, so that the operation to expose the ends and fit them 
together becomes a very severe one, it is often better practice to leave 
them in their bad position, and merely fix them by the insertion of 
ivory pegs or nickel-plated screws Thus, m the upper end of the 
femur non-union is usually associated with overlapping of the ends of 
the bone to a considerable extent To expose and fit these together 
would necessitate a very extensive dissection , it is wiser m such 
cases merely to cut down in front upon the upper anterior fragment, 
drill two holes in different directions through both fragments, and 
into these insert suitable ivory pegs Two holes should always be 
employed, to prevent slipping of the fragments during the neces- 
sary manipulations , whilst one drill is removed for the insertion of 
the peg, the other holds the bone steady As a rule, the pegs mayj 
be allowed to remain permanently, but occasionally they become loose : 
in three or four weeks, and need removal Their presence causes the 
formation of a large amount of callus, and by this means the fracture 
is consolidated It is well to examine the fracture by the X rays 
from time to time to see that the bones are still m position, and for this 
purpose the diessings need not be removed, if metal splints are not used 
Disunited Fracture is the term applied to a rare condition, m which 
a fracture which had been firmly united becomes separated again 
It is only met with when the individual develops some extremely 
debilitating disease, such as scurry, and may be recovered from under 
suitable treatment directed to’tlie cause, and by fixation of the parts 
Vicious Union (Fig 148) of fractures results either from-rmperTect 
adjustment of the ends of the bone prior to placing the limb on an 
immoveable appaiatus, or fiom the parts not being kept at rest, and 
hence becoming subsequently displaced Various kinds of deformity 
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and disfigurement, accompanied or not by loss of function, may result 
from this accident In some cases it may be advisable to leave things 
alone, but \\ here the, .deformity or functional disability is serious, 
means mu st.b e. taicen t o, remedy matters If observed early, it is not 
difficult to re-adjust the parts by simple pressure under an anaesthetic, 
if necessary re-fracturing the bone , but this should only be under- 
taken whilst the callus is soft, i e , 





Fig 14S — Vicious Union with 
Marked Deformity after Frac- 
ture of Femur (King s College 
Hospital Museum ) 


within three or four weeks of the 
accident Some surgeons apply 
this method of osteoclasia even 
when consolidation has been ac 
complished, using 'for the purpose 
powerful levers and clamps , but 
m our opinion such treatment is 
most undesirable and highly un- 
scientific, since it is difficult to 
gauge accurately the amount of 
damage concurrently inflicted on 
the soft parts We much prefer 
the open method, cutting down on 
the bone, re-dividing it, lemovmg 
redundant callus, and fixing the 
fragments by silver wires, pegs, or 
screws 

Special Fractures 

Bones of the Face — The Nasal 
bones are broken as a result of 
direct violence, by the fist, a 
cricket-ball, stick, etc The frac 
ture is generally transverse, and 
situated just above their free 
margins, occasionally, when 


greater force is used, it occurs close to the root of the nose, and may 
then be associated with fracture of the frontal bone or base of the 


skull In young people the cartilages alone may be separated 
There is usually considerable deformity from depression or lateral 
displacement of the fragments, although it may at first be masked 
by the amount of bruising Severe epistaxis, surgical emphysema, 
and cerebral symptoms, are sometimes met with as complications 
The fracture very readily becomes consolidated, and the deformity 
is thus often irremediably fixed, unless its presence is determined 
at once, and suitable treatment adopted The Septum is sometimes 
broken and depressed, in association with or apart from the above 
injury Lateral displacement occurs, causing unilateral nasal ob- 
struction and some amount of obvious deformity The Treatment of 
these cases consists m immediate replacement of the bones, advisably 
under an anaesthetic , this may be accomplished by the pressure of 
some blunt instrument, such as a pair of padded dressing-forceps, the 
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blades of which are introduced within the nostril, or by distension of 
a suitable mdiarubber bag with air or water A pad of lint or gauze 
soaked in carbolized oil is then inserted to maintain the position, and 
a guttapercha or zinc splint moulded to fit the bridge In old-stand- 
ing cases, where there is much depression, but little can be done by 
operation, but subcutaneous injections of paraffin may improve the 
appearance (see Chapter XXVIII ) Lateral displacement can usually 
be remedied by mechanical appliances or operation 

The Lachrymal bone has been broken by direct violence, the frac- 
ture usually extending from the nasal bone to the lateral mass of the 
ethmoid Interference with the flow of tears and surgical emphy- 
sema are the two most marked symptoms 

The Malar bone is but rarely broken without the other bones of the 
face being involved , fracture is almost always associated with damage 
to the anterior wall of the antrum and considerable depression of the 
fragments An attempt should be made to replace the parts by 
pressure from within the mouth 

The Zygoma is fractured by direct violence applied from without , 
the broken portion may be depressed below the surface, but vertical 
displacement is limited by the attachment of the masseter below and 
of the temporal fascia above Reposition, either by manipulation 
from within the mouth, or even by operation, is essential m order to 
prevent interference with the subsequent mobility of the jaw Perhaps 
the simplest plan to adopt is to encircle the zygoma subcutaneously 
with a loop of silver wire and drag it up to its natural level 

The Supenoi Maxilla is invariably broken as a result of direct 
injury, such as a gunshot wound or a blow , it is almost always com- 
pound, and often bilateral The alveolar portion is either partially 
or entirely detached, or a transverse fissure, extending as far as the 
pterygoid processes on each side, may render the whole palate and 
lower part of the facial skeleton moveable Not unfrequently all the 
bones of the face are smashed and comminuted, severe haemorrhage 
sometimes resulting from wounds of the internal maxillary artery or 
its terminal branches As a rule, Treatment consists in merely keep- 
ing the patient quiet and applying cooling lotions , union occurs with 
great readiness, but is sometimes associated with suppuration and 
necrosis The patient must be fed by a tube, and a carefully-fitted 
dental plate should be applied to a broken alveolus 

The Infenoi M_axilla is usually fractured by direct violence, but 
occasionally 'by foice applied indirectly, as when a carriage passes 
over the bone, laterally compressing the two sides, and leading to a 
fiacture in the middle line Most frequently the lesion is a„ little 
in front of the mental_foramenT(Fig 149), this being a weak spot 
at the junction" of two strong parts, viz, the S3 r mphysis menti, and 
the ah eolar process carrying the molar teeth , the bone is further 
w eakened by the long narrow^ alveolus vdnch lodges the canine tooth 
This fracture is sometimes bilateral when great violence has been 
applied to the symphysis A solution of continuity also_occurs close 
, to. the angle behind the molar t eeth, wdnlst the coronoid process and 
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r ondy lft.ha.vp. occasionally been broken, the former only as a result of 
'great force, e g , a gunshot wound, the latter from either direct or 
indirect violence 

The Signs of fracture are very evident if the lesion is situated 
anteriorly , but when behind the teeth, diagnosis may be much more 
| difficult The usual variety is almost always compound, owing to 
I the firm attachment of the muco-periosteum to the alveolar border 
I Laceration of the gums, the blood-stained saliva soon becoming foetid, 
| the irregularity 111 the line of the teeth, and the easily elicited crepitus, 
*;all constitute a typical pictuie There is often considerable pain, 
| owing mainly r to the tearing of the mucous membrane, but possibly 
f due to implication of the-inferior dentaLnerve The mam trunk, 
however, generally e s c a pe 5 i-^ v iTrg-fi b”t htT po s 1 1 1 o n of the fracture in 



Fig 149 — Lower Jaw indicating the Fig 150 — Application of 

Most Common Sites of Fracture Four-Tailed Bandage for 

Fracture of Lower Jaw 


front of the mental foramen, whilst m those behind there is but little 
displacement Smart haemorrhage sometimes occurs froBJ-Jaeer-atJoa- 
ofjhe accompanying artery The posterior fragment is jisually-raised, 
whilst II Te ’ aht W i 5 r n o n is depressedjty the action of the hyoid 
muscles, and may override the other, owing to the "direction 'of the 
fractdre, the anterior fragment including more of the outer surface of 
the bone than the posterior Ihe direction of the displacement is 
reversed in some cases When situated at the angle or in the vertical 
ramus , there is such equal muscular support on the two sides that but 
little displacement results When the fracture passes through the riccl 
of the condyle , that process is drawn forwards and inwards by the 
external pterygoid, whilst the body of the bone is freely moveable 
antero-posteriorly, and displaced towards the fractured side When 
the cotonotd process is detached, it is dragged upwards by the temporal 
tendon, but no great displacement can occpr, owing to the extensive 
attachment of the tendinous fibres 

In those cases of fracture which are compound (and this includes 
the great majority), septic inflammation of the ends of the bone often 
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ensues, leading to localized necrosis, and sometimes to septic pneu- 
monia, or even to general pysenna 

The Treatment of a fiactured mandible is frequently a matter of 
difficulty, owing partly to the septic element, and partly to the diffi 
culty of fixing the jaw without interfering with the patient’s nutrition , 
hence the co-operation of a skilled dentist should always be secured 
1 Asa temporary measure, and indeed as a permanent appliance 
in simple cases without much displacement of the fragments and 
where dental assistance is not to hand, all that is needed is an efficient 
foiir-tailed-bandage This is made by taking a piece of calico 4 inches 
wide and 1 yard m length, and splitting each end into two, leaving 
about 8 inches undivided, m the centre of which a small longitudinal 
'cut is made for the insertion of the chin The two lower tails aie 
then drawn up and tied over the vertex, whilst the two upper ends 
are secuied behind the occiput, and then, to prevent slipping, are 



Fig 152 — Leather Splint 
applied 


knotted to the ends of the former (Fig 150) This apparatus is 
maintained fiimly in position tor Uiree ^weeks, the patient being fed 
through a tube passed between the teeth or through the gap behind 
the last molai, and all movement of tlie jaw piolnbited_ The mouth 
should_be frequently washed ou t w ith some antiseptic .lotion Union 
is usually secured in five weeks 

2 If patients are unruly, or if the above appaiatus fails to main 
tain the fragments m position, amaouldecLg uttaperc ha 01 leathei splint 
may be applied, made in the shape indicated in Fig A51, the upper 
poition being folded backhand the loner poition drawn up around 
the bone It is lined with lint, and secured by bandages or tapes 
passed through holes, and tied as shown 111 Fig 152 

3 Where there is much displacement, the fragments must be fixed 
Wne sutures passed aiound or between adjacent teeth and tied aic 
distinctly objectionable, causing the teeth to become loose and perhaps 
diseased Hammond's tone splint is the best apparatus to emplo\ It 
consists of a TnaTr^re^fffilarmT-framework (Fig 133), which encircles 
the whole series of teeth in the lower jaw It is accurate!} fitted b} 

3i 
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a dentist, firstly, to a cast of the jaw , subsequently to the jaw itself, 
and is fixed by several wnes passing from one half to the other 
between the teeth 

4 In cases where a Hammond’s splint fails m remedying the dis 
placement, or where the teeth are defective, a Kingsley’s apparatus 
(big 154) maybe used with advantage It consTsTs” r of "a~ vulcani te 

splint fitted over the teeth 
or ah'eolar process of the 
mandible, and extending 
for a sufficient distance on 
each side of the fracture 
to steady the fragments 
Uo the front of this are 
attached curved metal 
bars, which extend side 
rvays from the angles of 
the mouth over the cheefis 
It is kept in position by 
passing a bandage over 
the bars and under the 
chin (Fig i55),andsecuies 
thereby excellent immobi- 
lization of the fragments, 
even when the mouth is 
opened 

5 Wmng of the f>«g 
incuts together may be required in a few cases "f'he wires mtlSFbe 
passed either through the bone below' the teeth — a task not easy to 
accomplish without an external wound — or through the empty alveoli 
of neighbouring teeth, which are extracted for the purpose 

When septic inflammation occurs of such severity as to lead to 
necrosis, it is often best to delay all operative treatment until the 
sequestrum has been detached, and the parts are more healthy, the 
patient’s mouth m the meantime being frequently cleansed with anti- 
septic lotions Wiring of the fragments may then, if necessary, be 
undertaken with good hope of success 

Fracture of the Hyoid Bone is uncommon, arising usually from direct 
violence, such as a forcible grasp or the constuction of the neck in 
hanging Either the body may be broken, or one of the cornua 
sepai ated The symptoms produced are Pam on attempting to move 
the tongue, jaw, or neck , a husky voice , and deformity, which can 
sometimes be detected from without Occasionally the mucous mem- 
brane is perforated, and bleeding into the pharnyx may occur, whilst 
oedema of the glottis may supervene Ihe fragments should be 
approximated as w r ell as possible by manipulation between one finger 
in the mouth and the hand outside, and the neck then fixed by a 
poroplastic collar 

\ Fracture of t he Ribs may arise in two distinct ways (1) I^y_direct 
x loience, as Oy~bfcrws or stabs, t he frag ments being driven^m wards, 



Fig 153 — Hammond s Splint for 
Fracture of Lower Jaw 
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and damage to the underlying pleura, lungs, liver, or diaphragm, being 
very likely to occur , or (2) much more frequently by indirect violence, 
as when the chest is compressed between a cart wheel and the ground, 
or between a wall and the back of a waggon The ends of the ribs 
are then approximated beyond the limits of natural elasticity, and 
they give way at the most convex part — 1 c , near the angle .The 
viscera may „be contused, Tut less often than in the former class, 
altbougli haemothorax from rupture of the parietal pleura is not un- 
common One or several ribs may be broken, but the displacement is 
rarely marked, except in cases due to direct violence, where several 
ribs have been ‘staved in ’ The T£dx-to-the^ighlL-rrbs are those 
usually injured, being more prominent and fixed atTothfends, the first 



Fig 154 Fig 155 

Ivingslex s Splint for Fracture Kingslex s Splint 

or Lower Jaw applied 


and second ribs are so well protected by the clavicle as to be seldom 
broken by direct injur)'-, although great violence from above downwards 
to the outer end of the clavicle may lead to such an accident, the lower 
ribs often escape on account of their greater mobility Elderly x\ omen 
and persons suffering from general paralysis of the insane are specially 
prone to this fracture 

The Symptoms are tolerably obvious, viz , a sensation of something 
snapping or giving way, a. sharp localized catching pain at the site of 
the injury, increased on deep'TireaTlnng and coughing, and possibly 
some local extrax asation and swelling Pam is also elicited by con- 
joined pressure upon the sternum and spinal column, whilst the fracture 
may be e\ ident on palpation, or crepitus detected x\ hen the patient 
coughs or on auscultation W hen sex eral ribs are drix en m, a marked 

3 1 — 2 





4§4 


A MANUAL OF SURGERY 



Tig 


156— Method of Strap 
ping Broken Ribs 


depression results, but if a single bone is broken m a fat individual, 
the diagnosis may be extremely obscure For the clinical history of 
lesions of the lungs or pleurse, see Chapter XXXII 

Treatment — The affected side should be firmly strapped with broad 
strips of adhesive plaster, so as to limit its movements The strips, 
ryto 2 inches wide, should extend beyond the middle line, both.iront j 

and back, and are applied from below i 
upwards whilst the chest is m a state of^ 
forcible expiration, each strip overlap < 
ping the preceding one and crossing the ( 
direction of .the _ ribs (Fig 156) A -firm* 
woollen bandage should then be applied 
over all If the ends of the bone arej 
driven inwards, strapping can rarely bei 
borne, as it tends still further to irritate! 
or compress the lung Under such cir f 
cumstances all constriction of the chest/ 
must be avoided, the patient being con- 
fined to bed \\ ith a sandbag between the 
shoulders, and the arm bound to the; 
side When the lower ribs are broken, 
tight applications are generally contra- 
indicated, since the diaphragm is likely to| 
be irritated, and troublesome hiccough 
may result Ribs unite readily, but with a 
considerable amount of callus, owing to the mobility of the fragments 
Separation of a Costal Cartilage sometimes occurs, giving rise to the 
same symptoms and requiring the same treatment as a broken nb 
Occasionally the cartilage itself may be fractured I11 each case the 
^resulting bond of .umonus .osseous 

Fracture of the Sternum is almost always due to direct violence, 
although it has been known to yield from excessive flexion of the 
body after fracture of the spine, or from muscular strain during 
parturition The line of fracture is usually transverse, the bone 
giving way either between the manubrium and gladiolus or a little 
below this level The fragments may remain m situ or the upper 
portion be displaced backwards, the deformity m such cases being 
very evident, and great dyspnoea resulting As a late effect, aneurism 
of the arch of the aorta may occur . 

Treatment — The patient should be kept m bed with a pillow between 
the shoulders, and the chest strapped as for fractured ribs If the 
patient cannot bear this position, he should be allowed to sit up with 
the body leaning forwards Reposition can sometimes be effected by 
manipulation, combined with extension of the spine 

Fractures of the Upper Extremity 
,> Eracture of the Clavicle — No bone m the body, with the exception 
"of the radius, is broken more frequently than the clavicle , this is due 
to its exposed position. and. its buttress-like action in keeping out the 
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p oint-. nf_ tlie .shoulder, so .that every shock to the arm is transmitted 
through-it teethe trunk Hence, although sometimes broken by direct 
violence, fracture is usually due to force directed to the hand or 
shoulder, such as a fall" from a horse It is more common m men than 
in women, and m c hildren is often of a greenstick nature Ihe bone 
may yield in four different situations, viz 

i At the Sternal End, an unusual occurrence, due to direct or 
indirect violence The displacement varies with the line of fracture , 
if transverse, it is slight , but if oblique, and this is most usual, the 
outer fiagment is drawn down 
waids and forwards as m the 
next variety, though to a less 
degiee 

/ /, ''2 Tkrouglwfclie- Gi eatei ~Con- 
^vexity, the commonest situation 
HduTIioiie yields about its centre, 

01 a little external to it, and 
the line of fracture is slightly 
oblique, running from before 
backwards and m wauls The 
displacement is quite charac 
tenstic, and is present in any 
fracture situated between the 
rhomboid ligament on the innei 


side and the 
ligaments on 


coraco-clavicular 



, Stei no-mastoid , 2, 
lonlis lmnoi , 4, 
5, 1 ilissimus dot si 


subclivuis 

pectoialis 


3, Ptc- 
inajoi , 


the outer, beffig 
less marked, however, when the 
fracture is nearer the extremi- 
ties than in the centre of this 
space 1 he patient gives a 
history of injury and severe 
pain, supports the elbow with 

the other hand, the head being bent over to the affected side to 
relax the muscles of the ne*ck, and the arm is powerless The point 
of the shoulder is less prominent than usual, being approximated 
to the middle line, and on a lower level than the other, whilst at the 
seat of fracture is a slight bony projection This deformity is accounted 
for by a displacement of the wdiole outer fragment downwards, for- 
wards, and inwards (Fig 157), the outer end, however, is more dis- 
placed than the inner, so that the fractured surface of the outer 
fiagment looks upwards, inwards, and backwards, although it is placed 
immediately below the inner fragment 1 lie deformity is mainly due / 
to the weight of the arm acting upon the outer fragment when the 1 
buttress like action of the bone is gone, allownng the scapula, to w Inch / 
it is fnmly united by ligaments, to embrace die curved- thoracic-wall 1 
from which^it is usually sep aiatgd '~H\~Iuscular action can only be? 
looked on awn accessary, and is not the main cause of this displaced 
went l'he position of the inner fragment is probably but httled 
alteied, smcc.it is held in place by the rhomboid ligament, the apparent ' l 
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projection of its outer end is due rather to the depression of the outer 
f ragmen t'than to elevation of the inner by the sterno-mastoid 

3 Between the Coiaco-clavieular Ligaments, usually arising from 
direct violence, and with but little displacement, owing to the tension 
of the ligaments and to the fact that the periosteum is not torn across 
The signs of local trauma and crepitus are, however, present, though 
not very obvious 

4 At the Acromial End, external to the trapezoid ligamen t, and, 
again, usually produced by direct violence The inner fragment 
retains its position unaltered, but the outer fragment is dragged down 
by the weight of the arm, and forwards by the action of the muscles, 
so that it lies at right angles to the rest of the bone 

Complications arise most frequently in cases produced by direct 
violence The sujjgln^yanjrein may be injured, or the bragbiaLplexus , 
and even the dome of the_ pleura and the subjacent^ Jung- have been 
wounded Gangrene oT the arm' has resulted from obstruction to the 
’ \ essels 

Treatment — Where there is little or no displacement, all that is 
needed is to immobilize the arm m a sling and to keep the patient quiet 

For fractures with displacement many different plans of treatment 
have been adopted In order to replace the fragments, the surgeon 
i should stand behind the patient, who is seated, with his knee between 
l the scapulae , traction is then made upon the shoulders, and the point 
of the acromion is draivn upwards and backwards To maintain the 
^fractured ends m apposition the following methods have been re- 
commended (a) The simplest, which can always be applied in an 
emergency and in simple cases permanently, is that known as the 
tin ec-Jiandkerclnef plan Two large handkerchiefs, folded double and 
rolled into bands, are placed vertically, one over each shoulder and 
under each axilla , each is lightly knotted behind, and the ends firmly 
tied to the opposite handkerchief across the middle line By tins 
means the point of the shoulder is kept outwards and backwards 
The third handkerchief is now folded crosswise and used as a sling 
to support the elbow, which is drawn well forwards, the hand being 
placed over the sound clavicle If this apparatus is employed per 
manently, the knots must be examined every few days, especially at 
first, as the handkerchiefs always stretch a little and require occasional 
tightening (6) Sayj els ^method is very useful, especially m treating 
children A long strip of adhesive plaster, 3 1 inches wide or less, 
according to the size of the patient, is passed round the arm a little 
below the axilla, as a loop, with die s ticky, side out , and then around 
the body with the adhesive slde^nrwards, the arm being drawn well 
back, and the loop and ends secured by stitches (Fig 158) If tl 1IS 
has been firmly applied, it may now be used as a fulcrum, so that as 
the elbow is drawn forwards, the point of the shoulder is directed 
backwards and outwards, and thus the mam deformity is overcome 
Another strip of a similar width is applied over the elbow (a small 
hole being cut to recen e the point of the olecranon), and by this means 
the arm is raised and drawn forwards so that the hand can be placed on 
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the opposite shoulder, and the desired position is thus maintained 
In children more than one strip of plaster will be needed in order to 
secure the arm, whilst an additional bandage is also useful Excellent 
results follow this plan of treatment (c) In ladies, where even the 
slightest deformity is undesirable, it is better to coniine them to bed , 
the head is kept low without a pillow, and a sandbag placed between 
the scapulas, the arm being bandaged to the side 1 his position must 
be maintained for three rveeks, and even then only very limited move 
ment allowed (d) The old-fashioned plan of treatment by means of 
an axillary pad, a figure -o f -8 bandage crossing behind the shoulders, 
and an elbow slmg, nas~T 5 eerT to sl large extent superseded by Sayre’s 
and other methods Union is probably attained in fou r weeks, but 
the movements of the arm should be restricted for some time longer 
A considerable amount of callus is usually formed, and there is very 
likely to be some slight persistent deformity 



Fig 15S — Saire’s Method of Strapping for Fractured Clavicle 


Fractmes-of-the Scapula — 1 The A mormon Process may be broken 
by direct violence applied to the point of the” shouldei 1 he arm 
hangs powerless, supported by the other hand, and the shoulder is 
flattened The irregularity of the bone can be readily detected, and 
crepitus can be elicited by raising the elbow and rotating the arm 
Occasionally merely the tip is detached, and then the above signs 
will not be present Treatment consists in raising the elbow, and 
bandaging the arm to the side 

2 1 he Coiacoid Process is rarely fractured, and then by direct 
\ lolence 1 here is but little displacement, on account of the many 
powerful ligaments attached to it, and the only treatment needed is to 
raise the elbow by a sling and keep the arm to the side 

3 1 he Body of the scapula is broken as a result of considerable 
duect violence, which is often primarily recened by the spine 
there is but little displacement when the fracture is comminuted or 
tiansx eise just below the spine A longitudinal fracture may, bow- 
er er, lesult in the inner or \ertebral fragment being drawn upwards 
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and outwards m front of the axillary poition by the serratus magnus 
and levator anguli scapulae The diagnosis is made by grasping the 
bone firmly, and moving one fiagment on the other , crepitus may 
thus be obtained Treatment consists m bandaging the arm to the 
. side, and possibly applying strapping to support the fragments 
y/4 Fracture of the Neck is usually due to great violence dnected 
'"to the shoulder, but is uncommon A portion of the aiticular surface 

is broken off' ancl ’displaced 
downwards m some few 
cases of dislocated shoulder 
(Fig 159, A) , or the frac 
ture has been known to 
run through 
»eck (Fig 
condition < 

lengthening of the arm, 
and displacement down- 
waids of the head of the 
humerus Treatment — 
The arm must be kept to 
the side and raised 

Moie commonly, how 
evei, the fracture imolves 
the Surg ical N eck (Fig < 
159, C), extending liom 
the suprascapular notch 
above to just below the 
ongin of the triceps 
muscle, so that the de 
tached fragment includes 
the coracoid process 
Flattening of the shoulder 


the anatomical 
159715)1 eithei 
;ausing slight 



-Fractures of the Neck of the 
Scapula 


Tig 159 — Fractures of the Neck of the results, with prominence 
Scapula of the acromion, lengthen- 

. t,, . ,, . , , n „ _mg of-theaim-asniSasuied 

A, Through the glenoid foss-i , B, thiough the £ 6 ,, . n + i 1P 

imtomical neck , C, through the suigical from the acronnoi 
neck external condyle, and ere 

pitus on raising and rotat 
ing the limb Treatment — The bone is replaced by pressure in the 
axilla, if necessary under chloroform, and fixed by an axillary pad or 
a pj-shaped leather splint, whilst the arm is kept to the side 

Fractrues of the Upper End of the Humerus — 1 Of the Anatonrrcal 


A, Through the glenoid fossa , B, thiough the 
imtomical neck , C, through the sui gical 
neck 


Neck, the so called ‘ Intiacapsujar Fracture ’ (Plate VII ) This is 
usually due to blows or falls on the shoulder, less commonly to indirect 
r lolence The shoulder becomes greatly swollen from effusion of 
blood, making a satisfactory examination almost impossible for some 
days , pain on mo\ ement is se\ ere, but crepitus may perhaps be felt 
on rotating the arm , there is usually about half an inch of shortening 
I11 most cases the upper fragment is not totally detached, but remains 




PLATE VII 



Impacted Fracturt or Anatomical Nfck or Humerus 






PLATE VIII 



Fracture oi Surgical Neck of Humerus 
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connected with the lest of the bone by a- few shreds of capsule, and 
thus necrosis is prevented Should impaction occur, the small upper 
fragment is driven into the lower, and marked deformity of the head 
of the bone results, which can occasionally be detected by palpation 
from the axilla If the articular surface is completely detached, it 
may be dislocated at the same time, and felt as a distinct fragment m 
the axilla Examination must be conducted with great care lest 
impaction be disturbed, or_any^capsular_attachments ^broken through , 
th(rToutme"u's e'"of skia graphy m all serious lesions of the shoulder 
renders such manipulation less necessary than formerly Repair 
takes place mainly from the lower 
end, and, owing to the difficulty of 
apposing and immobilizing the frag- 
ments, a considerable mass of callus 
is usually formed Treatment — When 
\there is but little displacement, 
nothing more is required than to 
raise the elbow and keep the arm to 

! he side by a suitable bandage, 
hough a comfortable sense of sup- 
port is given by placing a pad in the 
taxilla Massage ..c ommences early — 

vabout _the fourth or fifth day — and 
passive movements' a few days later 
In the more serious cases a pad or 
Q-shaped splint is placed r nT' tTfe 
axilla, --and'relained m position by a 
soft bandage or handkerchief passing 
over the top of the shoulder, and tied 
under the opposite axilla , this assists Fig i6o _ Fracxure of Sur- 
m raising the arm, which is also sup- gical Neck of Humerus 

ported by an elbow-slmg Finally, a s subscapulai is , L D , latissimus 
comfortable p^og_msj:ic^rors^Jeather dorsi , D, deltoid , PM, pec- 
•cajE-ls fitted over the shoulder and toralis major 
buckled on Union generally occurs 

in about six weeks, but often results in great stiffness, unless massa ge 
and.mampulation are suitably employed , they must commence, how- 
ever, a little later than m the simpler cases mentioned above At 
first the splints, etc , are restored to position after the daily rubbing, 
but are gradually discarded, so that by the end of three weeks or so 
the arm is merely supported by a slmg When the head of the bone 
has been totally dislocated from the glenoid cavity, operative treat- 
ment is often advisable , m some cases the fragment is best excised, 
but in others an attempt to replace and fix it to the shaft of the 
humerus should be made , to this end a useful hook for fixing into and 
manipulating this upper fragment has been devised by McBurney 
’ ' 2 Fracture^ f^he^urgical JNeck, the ‘ Ifetracapsiilafe!Fractui'e- 
(PlateYnT) Tdia„bone— yields^-m^-this-. case-below-the- musdes 

" Attached to the tuberosities, but .above theansertions mto th e bic ipital 
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groove and its margins of the latissimus dor si * pectoralis major, and 
teies major "It results from violencu-apphecLdirectiy belowdhe. point 
of t he shoulder, or -from falls on the hand or elbow The fracture is 
more or less transverse, and the displacement a double one , the upper 
fragment is rotated outwards, and generally adducted by the muscles 
inserted mt<Tt 3 ie~tuberosities, 'especially the subscapulans , whilst the i 
lower fragment is drawn inwards by those attached to the bicipital | 
groove, and upwards by the deltoid, coraco-biachiahs, biceps, and | 
triceps (Fig 160) The appearance of the patient is sufficiently char- 
acteristic , the head of the bone is still m the glenoid cavity, so that 
t here i s no loss of the fulness of the shoulder (Fig 161, C), although 
there lsflTdepression just below, unless it ls.obhteratecLby the extensive 
haemor rha gic effusion The elbow is directed away from the side, and 



Fig 161 — Outlines of Shoulder 

A, Normal shouldei , B, dislocation of shouldei , C, fiactuie of surgical neck 

of humeiub 

the axis of the lower fragment is upwards and inwards Crepitus can 
be’obtamed by extending and rotating the arm, which is shortened ,an 
-inch,or more This fracture is often very painful from pressure of 
Th“e -upper-end of the lower fragment against the "brachial nerves If 
impaction occurs, the signs are much less evident, and, indeed, may 
be very equivocal , the lower fragment is usually driven into the 
upper, and only slight shortening or displacement may be present 

Complications — The axillary vessels may be senously damaged, or 
more commonly some of the nerves sustain injury, especially the 
r circumflex, -which winds round the neck of the bone close to the site 
of the fracture 

Treatment — Immobilization of the fragments is absolutely neces 
sary in this fracture It may be secured by the application of an 
axilla^ pad_and a shoulder-cap, whil st the jirm as. kept to the side, 
and the hand supported by a slmg The_eibow, shouJd.be allowed to 
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hang-to overcame the. shortening Middeldorpf’s triangle (Fig 163) 
may be used with advantage m tbis'fracture Firm union usually 
results m four and a half to six w eeks, but with the formation of a 
good deal of callus , massage and passive manipulations should be 
daily emplojed from the third week onwards, the apparatus being 
taken off for the purpose and re-applied, if necessary 

3 Separatron_oX_ tlie-Upper Epiphysis occurs up to the age of 
eighteen to twenty. yeais, and involves the head and both the tuberosi- 
ties " The upper" end of the shaft is somewhat conical m shape, the 
apex of the cone fitting into a depression m the middle of the epiphysis 
(Fig 162) The lesion usually follows the line of the cartilage, but 
the, displacement is often incomplete, partly from the conical projection 
hifching against the inner edge of the epiphysis (a doubtful occur 



Fig 162 — Separation of the Upper Epiphisis of the Humerus 

rence), but mainly from the persis tence of a well-marked penosteal 
sleeve or bridge on the outer, and pt^ferToTTfdS' Th^'shnffTfsually 
travels forwards, its upper end projecting so as to be felt or even seen 
beneath the skin an inch or more below the acromion , occasionally a 
well-marked inward displacement is superadded, so that the condition 
somewhat resembles a subcoracoid dislocation The presence of the.! 
head of the bone m the glenoid cavity should prevent this mistake/ 
whilst the softness of the crepitus distinguishes it from a fracture ' 
Treatment — It is most important to 1 educe this displacement, since 
otherwise interference with the growth of the limb is almost certain to 
ensue 11ns may be effected by Exaction upon the arm under an 
anaesthetic, assisted peihaps by slight lotar)' movements or abduction , 
but should these manoeui res not be successful, it is quite permissible 
to open, the jomt-antiseptically, and restore the parts to their correct 
position After reduction the limb is treated as for a fracture of the 
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neck Should union occur in the displaced position, considerable 
limitation of movement results from the projecting edge of the dia- 
,-physis , this may be improved by cutting down and chiselling it away 
/ 4 The Great Tuberosity is occasionally torn off as a result of direct 
ormuscular violence, or gs a complication of fracture through the neck 
If the ■wlioleTuberosity is separated, there ls'marked deformity, result- 
ing m a great increase m the breadth of the shoulder The fragment 
is displaced upwards and backwards by the unopposed action "of file 
' su pra - and infra-spinatus, whilst the sliaftmof ,the humerus Is drawn 
forwards and partially dislocated (or suS1uxated)' f by the subscapulans 
and other muscles A jhgtuict-sulqus-.is-.felt between the two bony 
masses, and if they can be brought together, crepitus is obtained Treat- 
ment — T here can be no question that when displacement has occurred, 



Iug 163 — Middeldorpf’s Triangle tor Fractured Humerus 

For the sake of cle u nessgllTc "bandages, etc, have been lepicsented as much 
smaller than would be the case in the living subject , a Gooch splint may 
ilso with advantage be applied *0 the fore-aim 

the most efficacious plan is to cut down on the fragment and fix it in 
position by w ire, s crew, or peg Excellent results follow', if asepsis 
is maintained Failing 'operative treatment, the patient must be kept 
m bed, with the arm elevated and extended, supported by pillow's — a 
most uncomfortable poslTiGn===until union has occurred Failing an 
accurate diagnosis, the case w ill probably be treated by applying an 
axillary pad and keeping the elbow to the side , the fragment cannot 
be approximated m this U'ay, and the result wall be defective union 
and a weak arm, w'hich often remains permanently crippled m spite of 
massage and galvanism 

Fractures of the Shaft of the Humerus may arise from any form of 
violence, whether ^hrector indirect, and even from muscular violence, 
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as, eg , m throwing a cricket-ball The signs of the injury are very 
obvious, and most typical The displacement depends largely on the 
position of the fracture If it occurs above the insertion of the deltoid, 
but below that of the muscles inserted into or around the bicipital 
groove, the upper fragment is drawn inwards, and the lower upwards 
and outwards If, however, it is below the deltoid, the upper fragment is 
drawn outwards, and the lower upwards and inwards As the line of 
fracture approaches the elbow, the displacement tends to become more 
antero-postenor than lateral, owing to the change in shape of the bone 
Thejnost-common complication is injury to the musculo-spiral nerve 
whic h win ds jound the shaft close to its centre 

Treatment— An internal angular'splmt Teaching from the axilla to 
the wrist must be applied, together with three small lateral splints to 
fix th e fragments, or a piece of Gooch or kettle-holder splint, the limb 
is kept to the side in a sling Union is usually complete m five weeks 
It is not at all uncommon to meet with an ununite d fracture of the 
shaft of this bone , this is probably due, not to anylmatomical reasons, 
b ut si mply to the fact that the necessity for fixing and supporting the 
elbowjoint has not been appreciated, the fore-arm being allowed to 
{Hang loose on the false plea of tending to dimmish the shortening 
, A very useful appliance for all fractures of the humerus is the 
Middeldorpf triangle (Fig 163) It is carefully padded so that the 
angles and edges are protected, and applied so that its base is in 
contact with the body-wall and its obtuse-angled apex in the elbow 
It is fixed by a strap or bandage passed from the axillary angle over 
the same shoulder and under the opposite axilla, as also by a sheet 
or bandage round the trunk Pieces of Gooch splinting can be 
applied to the arm, thus completely immobilizing the humerus, and 
the fore-arm is also fixed The fingers are left free, or if there is any 
swelling they are bandaged This apparatus is even more efficacious 
when the patient is standing than when he is recumbent 
Fractuies of the Lowei End of the Humerus — In dealing with any 
injury in the vicinity of the elbow, it is absolutely essential that the 
relative position of the bony points, which can there be felt, should 
be accurately established, and a comparison made with those of the 
opposite side Normally four bony prominences can be detected, 
viz , the two condyles, the olecranon, and the head of the radius 
The relation of the olecranon to the condyles varies with the position 
of the elbow If the fore arm is extended, the tip of the olecranon 
just touches the mtercondyloid line, but is placed nearer the inner 
than the outer condyle, whilst in flexion of the fore-arm it lies below 
that line The head oLtlie radius in all positions of the arm is lmmedi- 
atelybelowthe outer.condyle, and can be felt rotating beneath a dimple 
in the skin which appears at that spot When the arm is flexed to a 
right angle, the tip of the olecranon is a little in front of the posterior 
surface of the upper arm, so that a ruler placed along that surface 
misses the olecranon , this is a useful guide in ascertaining if the bones 
of the fore-arm have been displaced backwards or forwards 

Another important feature depends on the fact that the axis of the 

3 2 
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fore-arm does not correspond with that of the arm, thejhrmer being 
i n a position of slight abduction (about „I5°), constituting’ what is 
known as the ‘carrying angle’ (Fig 164, A) Lateral deviation 
following fractures m the neighbourhood of the elbow results in 
modifications of this angle, and if these are allowed to persist, con- 
ditions of cubitus varus or valgus (Fig 164, B, C) ensue, which 
much mteifere with the utility of the limb 

1 Transverse Supracondyloid Fiacture, involving tbe shaft about 
1 or 2 inches above the joint, is due either to a fall on the hand w ith 
the arm bent, when the lower fragment is usually displaced back- 
wards, or much less commonly to a fall on or violence directed to the 
point of the elbow, when the displacement is either forwards or back 




Fig 164 — Outlines of Upper Extremity to show A, Normal Carrying 
Angle (a= 15 0 ) B, Cubitus Varus C, Cubitus Valcus 

wards When the lower fragment is displaced backwards, lims also 
drawn up by the action of the triceps upon the olecranon, a certain 
hmount of angular as well as vertical deformity being thus produced , 
when displaced forwards, apparent lengthening of the fore -arm 
results, with a loss of prominence of the olecranon The Tormer of 
these conditions is likely to be mistaken for a dislocation of both 
bones backwards at the elbow ( cf Fig 165, A and B), but may be 
recognised by the following facts (a) The relatn e position of the 
bony points at the elbow is unimpaired , m a dislocation they are 
necessarily disturbed ( b ) The length of the arm measured from a 
tubercle which can be easily felt at the back of the acromion to the 
outer condyle is diminished m a fracture, but remains unaltered in a 
dislocation ( c ) The forward projection of the lower end of the 
upper fragment is felt above the crease of the joint, whilst in a dis- 
location it corresponds with it (d) The deformity is easily reduced 
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with crepitus, but readily reappears , in a dislocation the bones are 
replaced with difficulty, but after replacement they usually remain 
in position It may be diffigult-and' atr tunes almost impossible to 
recognise this condition at once, owing to the amount of swelling and 
ecchymosis present, the application of a cooling lotion for a few 
days will so reduce this as to permit a thorough examination, and 
this is most essential, as a wrong diagnosis probably leads to bad 
treatment and much subsequent impairment of function of the limb 
Skiagraphy will, however, determine the nature of the lesion without 
delay Lateral deviation sometimes occurs, and the restoration of the 
normal ‘ carrying angle ’ must always be aimed at 

Much care is needed in the Treatment of these cases m order to 
prevent ankylosis or deformity, and the stereotyped application of an 




Tig 1C5 — Fracture of Lower End of Humerus (B) compared with Dis 
location of Radius and Ulna Backwards at Elbow (A) (Tillmanns ) 

internal angular splint is by no means sufficient To correct the 
backward deformity the elbow' must be flexed, and traction made upon 
the fore arm, which is placed m a position of full supination It may , 
then suffice to apply an anterior angular splint m the bend of the 1 
elbow', and a straight posterior splint reaching below' the tip of the; 
olecranon, so as to keep it w'ell fonvards , or perhaps it w'ould be 
better to apply a carefully-moulded gutter-shaped posterior splint 
leaching W'ell above and below the elbow, and a shorter anterior splint 
fitting down to the bend of the joint In these fractures the elbow' - 
jomt is not as a lule imolved, and therefore passu e movement is not 
commenced too early foi fear of deformity, owing to yielding of the 
callus At the same time, it must not be delayed too long, as if the 
olecranon and coronoid fossae are involved, they become occupied 
by callus, and if this is allowed to consolidate, the morements of the 

32—2 
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arm \yill be subsequently limited In displacements of the bone for- 
wards an an tenor angular splint should be employed, and possibly a 
short posterior one in addition 

2 Separation of the Lower Epiphysis of the Humerus is a very 
common accidentanxhildren At birth and for some years afterwards 
the epiphysis consists of a single mass of cartilage, including the two 
condyles as well as the articular surface, and these are all involved m 
any separation, together possibly with a fragment of the diaphysis 
(Fig 1 66) As, however, growth and ossification proceed, the shaft 
encioaches rapidly upon the inner portion of the epiphysis, so that the 



Fig i66 — Separation of the 
Lower Epiphasis of the Humerus 
in an Infant under .Three Years 
(Museum of Roaal College of 
Surgeons ) 

A Epiphysis, including both con- 
dyles , B, small poition of the 
diaphysis detached with epiphysis , 
C, dnphysis , D, loose peuosteal 
bi ldge 



A 


Fig 167 — A and B, Lower End 
of the Humerus at Three 
Years and Fifteen Years or 
Age (Semi - diagrammatic 
after Quain s Anatoma ) 

In A fhete is only one centieof 
ossification , in Ball the cenhes 
in the lowei epiphysis hue 
joined together with the e\ccp 
tion of that for the internal 
condyle 




epiphyseal line becomes almost rectangular (Fig 167), the internal 
condyle being isolated from the rest of the epiphysis As a result of 
this, s epara tions. oF th e ep iphysis after puberty do not ^include the 
internal condyle , the accident at this period is situated relatively 
much nearer the joint than m infants, and consequently is more likely 
to be followed by impairment of movement The displacement is 



PLATE IX 



ScriRNTION 01 THE I OWLR EPIPIIISIS OF THE HUMERUS, WITH DISPLACEMENT 

Outwards in a Young Person a little oner the Age of Pubertn 


The outer condjle has been broken off as well as the epiph}sis and displaced 
upwards and outwards , abo\e tins fragment is seen a shadow caused b) the 
stripping up of the periosteum The ulna and radius accompam the lower 
cpiphjsis of the humerus outwards 


/ 
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generally backw aids, with some amount of laleinl displacement or 
de\ lation (Plate IX ) Tieatment — Reduction can usually he accotn 
plished by flexion, and the application of anteio postcnoi splints may 
suffice to maintain the fragment in position , but it is an open question 
whether it is not wiser, at any rate m small children, to a\oid splints 
and tiust to full and complete flexion alone, the hand being bandaged 
down to the shoulder on the same side Passive movements should 
commence fiom about the eighth day 

3 Fiactuie of the Condyles usually results from direct lnjmy, 
though the outer is sometimes bioken by indued nolcnce, such as a 
fall on the hand, since the laxity of the elbow -joint on this side allows 
considerable mobility between the ladial head and the capitcllum of 
the humerus Fracture of. the external condyle always nnohos the 
_eJllo\v-joint, -in d is more common than that of 
the in ner The line of fniclilic mils from 
the condylar ndge dowm wards and in wauls 
so as to separate the capitellum, or e\en en- 
croach upon the trochlear surface 1 he frag- 
ment is but little displaced, and can be felt 
to move on the rest of the bone with crepitus, 
which may also be produced by rotation of 
the hand and radius The accident is associ- 
ated with much pain and ecchymosis Frac,- 
tui;e_pf t he internal condyle quay be ultra- or 
extra-capsular ” The r * eliJa-aihcitla i variety 
(Fig~i~6'Sj consists of a mere displacement of 
the tip of the condyle (or epicondyle), pro- 
bably a separation of the epiphysis, since it 
occurs mainly in children 1 lie small frag- 
ment is drawn a little dcuvnwxirds by the 
muscles attached to it, and the fiactuie is 
readily detected by the usual signs , it may 

be associated with injury of the ulnar nerve The villa aiticulai form 
is the more common, and extends from the condylar ndge to the 
trochle ir surface, implicating the coronoid and olecranon fossae The 
fragment is displaced a little upwards and backwards, the ulna usually 
accompanying it, so that on extending the elbow the olecranon appeals 
unduly prominent, the longer end of the humerus projects antenorly, 
and the fore-arm is slightly adducted (cubitus varus) The ulnar 
nerve may also be injured in this case 

Tieatment — Flex the fore-arm and place it on an angular splint, 
using a pad and strapping to maintain the fragments in position If 
the joint has been involved, passive movement should be started early 
to avoid subsequent stiffness Possibly m some cases it would be 
wiser to apply no splints, and treat the fracture by early massage, 
whilst in others it may be better to operate and fix the fragment by 
wire or screw 

4 T- or Y-shaped Fracture usually occurs as the result of direct 
injury A fissure extends into the joint between the condyles, and 



Fig iCS — Ti actum s 
oh Internal Con- 
di ll and Fucondxle 
or IIum lrus (Iill- 
R1 \nns ) 
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may bifurcate above so as to detach partially or completely the two 
condyles, or it may be connected with a transverse supracondyloid 
fissure, constituting the T-shaped variety If the fragments are not 
totally detached, there will be much bruising and pam, but no crepitus , 
but if the fragments are separated, the condyles will move on each 
other with crepitus, and the elbow will be widened with much 
deformity In these cases the joint is very likely to become stiff, 
o\\ mg not only to adhesions within it, but also to the filling up of the 
fossae m the lower end of the humerus with callus Excess of violence 
leads to comminution, and luxation of the bones of the fore-arm may 
also occur A marked feature of these cases is the rapidity with 
wjnchswelhng supervenes, owing to haemorrhage into and around the 
joint, rendering accurate diagnosis difficult apart from skiagraphy 
Treatment must be directed towards reducing the^swellmg, and then, 
after manipulating the fragments into as*gobd a position as possible, 
antero-posterior angular splints are -applied, and passive motion 
started early In some cases incision ancLfixation of the fragments 
are indicated, m others excision_of the end of the bone 

Fiactures of the Ulna— T The Olecranon is frequently broken by 
direct violence, the patient falling on the bent elbow, but occasionally 
Gy muscular action The line of fracture usually runs through the 
base of the process at its attachment to the shaft, and is for the most 
part transverse Should the tendinous and periosteal coverings of 
the bone remain intact, there is but little separation , but if the 
fracture is complete, the detached fragment is drawn up by the triceps 
and tilted backwards (Plate X ), whilst the bones of the fore-arm are 
subluxated forwards Great swelling in and around the joint comes 
orTearly , on examination, the detached fragment can be readily dis 
tmguished, and between it and the shaft a- sulcus, which increases on 
flexing and diminishes on extending the fore-arm The nature of the 
union depends on the amount of separation of the fragments, and the 
treatment adopted If the fragments are not brought accurately into 
apposition, fibrous union will occur, and although the new cicatricial 
tissue may stretch considerably, a useful elbow sometimes results , 
in some cases the fiagment is drawn up and fixed to the humerus, 
and a false joint is developed below it If, however, the fragments 
are brought in contact, bony union follows, though even then some 
impairment of function may ensue owing to the callus encroaching 
on the articular surface, which is always involved In all cases the 
ulnarmcry e.qs .e xpqge d to injury 

Treatment — The most satisfactory plan consists m laying the 
parts freely open, clearing the joint of all blood-clot, removing shreds 
of tendon vdnch may be placed between the fragments, and then - 
wiring them together, the wire just extending down to the articular 
cartilage (Plate XI ) The same precautions and after-treatment 
must be followed as m dealing with the patella A similar plan 
should be adopted m all compound cases, and in those where loose 
fibrous union has occurred with a resulting weak and relaxed elbow , 
m the latter instance the new fibrous tissue must be entirely dis- 



PLATE X 



Fracture or Olecranon before Operation 





Fracture or Olecranon Two Weens after Operation 

From the same patient as Plate X It will be noted that, though the fragments 
are in apposition, they are not united 





PLATE XII 



Fracture of Olecranon (Six Weeks after Operation) 

From the same patient as Plates X and XI The fragments are now united 

by bone 
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sected away and the bony surfaces freshened If an operation is not . 
undertaken, the arm should be put up on a straight, anterior splint,? 
the fragment being drawn into position as well as possible by means,' 
of a pad and figure-o£&,,bandage Gentle passive movement and] 
massage shoulcf commence at the end of a fortnight 

2 The Coronoid Process is so deeply placed and so well protected 
that fractures must necessarily be very uncommon, except as an 
accompaniment pf. dislocation- of the ulna backwards The signs 
relied on in making a diagnosis are that reduction of the dislocation 
is easier than usual and associated with crepitus, and that the 
deformity is likely to recur The Treatment consists in apposing 
the bony surfaces, if possible, by flexing the fore-arm Bony union 
is, however, less important than a freely moveable elbow, and there- 
fore passive movement is commenced early 

3 The Shaft of the Ulna is often fractured by itself as a result of 
direct violence, to which its exposed position renders it peculiarly 
liable Fracture also occurs as a complication of several of the 
forms of dislocation of the radius alone (Plate XXVIII ) The 
superficial position of the posterior border renders examination of 
the bone easy , if displacement or a breach of substance occurs, it is 
readily detected, but when merely a fissure exists, it is not so easy 
to make out The constant pam referred to one spot, the slight 
mobility, and possibly crepitus, indicate the character of the lesion 
No longitudinal displacement can occur if the radius remains intact, 
and under such circumstances the only deformity consists in a slight 
drawing forwards of the upper fragment by the brachiahs anticus, 
whilst the lower fragment is approximated to the radius by the 
pronator quadratus Treatment — The arm is placed midway 
between pronation and supination, the deformity corrected, and thej 
limb kept at rest between anterior and posterior splints, or in plaster! 
of Paris 

4 The Styloid Process may be detached by direct violence, or as 
a complication of fracture of the lower end of the radius The dis 
placement may be considerable and very evident, being governed by 
the direction of the violence Treatment consists m replacing the 
fragment by manipulation, and fixing it by adhesive plaster , an 
anterior splint is applied with the hand adducted 

Fractures of the Radius — i The Head of the Radius may be 
broken alone, but more usually such an accident is associated with 
other injuries to the elbow, as, for instance, fracture of the outer 
condyle or some form of dislocation The upper epiphysis n ay be 
separated, or there may be merely a transverse or vertical fissure , 
but under any circumstances the displacement is slight if the orbicular 
ligament remains intact In complete separation the head is im- 
moveable, and crepitus is produced when the arm is rotated , bony 
Union usually follows, with more or less impairment of function, but 
sometimes the head, or a portion of it, remains detached as a loose 
body in the joint Tieatment — The limb must be kept at rest for a 
short time midway between pronation and supination, and early 
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passive movement instituted Excision of the head may be required 
for comminution, or for limitation of movement due to excessive 
formation of callus 

2 The Neck, t e , the portion between th e orbic ular ligament and 
thejaiceps .tuberosity, is occasionally broken The lower fragment 
is drawn -upwards and forwards by the biceps, causing a bony pro 
jection on the front of the elbow, especially evident on attempting 
to flex the joint, whilst the fore-arm^ is ..pronated with loss of the 
power of rotation, and the heacToffithe bone does not accompany the 
shaft on passively rotating it Treatment — The arm is flexed to 
relax the biceps and supmated, and the limb placed on a posterior 
angular splint, with a pad over the front of the lower fragment 
Passive movement should not be commenced too early, as the lesion 
is extra-articular, and the biceps may produce permanent deformity if 
allowed to act upon unconsolidated callus 

3 The Shaft of the radius is broken either by direct violence or by 
falls on the palm , the latter accident, however, rarely causes fracture 
except at the lower end The signs are sufficiently evident, owing to 
the superficial position of the bone, consfstmg of localized pain and 
loss of power of active rotation, whilst passive rotary mas ements are 
accompanied by crepitus, the head of the bone and upper fragment 
remaining immobile below the outer condyle unless impaction is 
present 

The displacement is somewhat characteristic If the fracture is 
situated above the nisei tion of the pronatoi teies, the upper fragment is 
flexed and fully supmated by the action of the biceps and supinator 
brevis, whilst the lower fragment is drawn towards the ulna and fully 
pronated by the unopposed action of the two pronator muscles 
Tieatment — Inasmuch as it is practically impossible to command 
the small upper fragment, the lower must be brought into apposition 
withut by fully supinating the fore-arm and hand after flexing the 
elbow, and applying a posterior splint, the patient being preferably 
kept m bed for a time and the arm laid on pillows It may after- 
wards be supported in a hollow leather splint carried across the 
body, and with the palm directed upwards 

When the fracture is placed below the mscition of the pronatoi tens , 
the upper fragment is drawn forwards by the action of the biceps, 
and inwards by the pronator, assuming a position midway between 
pronation and supination , the lower fragment is approximated to the 
ulna partly by the direct action of the pronator quadratus, partly by 
the supinator longus tilting the upper end inwards , the hand is fully 
pronated looking downwards Union to the ulna by callus thrown 
across the interosseous space is not unlikely to occur Treatment by 
anterior and posterior splints may here be adopted, with a good inter- 
osseous pad interposed between the limb and the splints, the arm 
being placed midway between pronation and supination, and the hand 
fully adducted 

g , 4 The Lower End of the Radius is broken with extreme frequency, 

.Uconstituting'Tvl'Tat^is'lvnown'as Colles’s .Frac ture This injury occurs 



PLATE XIII 



Fracture ot Shaft of Radius (Antdro Posterior View) 




PLVTE XIV 






PLATE XV 



Colles’s Fracture a Simple Case, vwtiiou i much Lateral Displace- 
ment of Hand 









PLATE XVI 



Colles’s Fracture a Bad Case, with the Styloid Process of the Ulna 
Torn Otf and much Outward Displacement or Hand 




PLATE XVII 



Lateral View or Colles s Fracture, showing Displacement Backwards 
and Upwards or the Lower Fragment 
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most commonly in womemof advanced years, although it may happen 
at any age or to either" sex It is almost invariably due to falls upon 
the outstretched palm, when the hand is completely pronated and 
extended The line of fracture is placed about 1 inch from the wrist, 
though rather under than over this It is usually transverse, but 
occasionally oblique in an antero-postenor direction, sloping irom 
above downwards and forwards, so that the fracture- is nearer the 
wrist-joint in front than it is behind, and also not uncommonly 
oblique laterally, slanting from without downwards and inwards 
(Plate XV ) 

/ The displacement is somewhat complicated (a) The lower frag 
"ment is carried backwards and a little upwards (Plate' XVH ), a 
condition resulting from the direction of the violence, viz , a fall on 
the palm of the outstretched hand, the radius being thus compressed 
between the ground and the weight of the body, and yielding at what 
is e\idently a weak spot , this deformity is maintained by the action 
of the radial extensor muscles of the wrist, and often by impaction 
of the fragments ( b ) From the fact that the main violence is received 
by the ball of the thumb, owing to the extreme pronation of the hand, 
the outer side of the lower fragment is displaced more than the inner, 
which, moreover, remains fixed to the ulna by the strong inferior 
radio-ulnar ligaments This position is m part kept up by the tension 
of the extensors of the thumb and the supinator longus, but mainly 
by impaction of the fragments The hand and carpus always follow 
the lower fragment, and hence the former becomes markedly abducted, 
causing the styloid^process of the ulna to become unduly prominent, 
and lower than that of the radius, whereas it is normally placed on 
a slightly higher level In bad cases the styloid process of the ulna 
is actually torn off, or the internal lateral ligament ruptured, allowing 
displacement outwards of the whole hand (Plate XVI ) ( c ) The 

lower fragment is also rotated around a transverse axis, so that the 
lower„.articular surface looks backwards as well as downwards, a dis- 
placement due to the fact that in falling the force is directed, through 
the carpus, more to the posterior than to the anterior aspect of the 
bone ( d ) T he u pper fragment is pronated and approximated to the 
ulna by the pronator quadratus" muscle The defin nitty produced by 
the fracture is therefore very characteristic The hand is in a position 
of radial abduction, and usually pronated, with the fingers somewhat 
flexed (dinner-fork deformity) Three abnormal osseous projections 
are present (1 ) The styloid process or head of the ulna is very marked, 1 
“owing tb'the radial abduction of the hand (Fig 170) , (11 ) on the back 
of the wrist is a prominence which terminates abruptly above, caused 
by the projection of the lower fragment (Fig 169) , and (111 ) corre 
sponding to this dorsal projection there is a well-marked depression 
on the palmar surface, and above it a less sharply-defined swelling, 
which gradually shelves into the fore arm, due to the upper fragment 
Pronation and supination are lost, and, as a rule, there is neither 
crepitus nor preternatural mobility, owing to impaction of the frag- 
ments In doubtful cases help in diagnosis may be obtained by 
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observing the relative position of the two styloid processes , normally, 
that of the radiuSls well below that of the ulna, but in cases of fracture 
the ulnar projection is below that of the radius 

As already stated, the fracture is commonly impacted, the upper 
fragment being firmly driven mto the cancellous tissue of the lower 
end , excess of violence may, however, disimpact, but often at the 
expense of comminution of the lower fragment Union is effected 
without difficulty, but the patient should always be~ warned at an 
early date to expect some deformity about the wrist, as well as con- 
siderable impairment m the subsequent mobility of the fingers and 
hand, owing partly to adhesions in the joint, partly to blood trickling 
down the tendon sheaths and fixing the tendons 

Treatment — To reduce the deformity, extension and manipulation 
are both needed The patient should be seated on a chair, and the 



surgeon, standing m front, should grasp the hand firmly, using the 
right hand for fractures on the right side, and the left for those on 
that side Counter-extension is made from the flexed elbow, and the 
hand is Then- forcibly extended and adducted, disimpaction is thus 
brought about and a little manipulation enables the fragments to be 
moulded into position 

Many plans have been adopted m the application of splints for this 
fracture (i) A piece of Gooch ^splint is perhaps the most simple and 
efficacious It is shaped's'o as to cover the radius front and back as 
far as the middle line of the arm, and extends nearly from the elbow 
to the front and back of the knuckles of the index and middle fingers 
its lower end is hollowed out m a horseshoe manner, so as not to 
reach beyond the end of the metacarpal bone of the thumb This 
is well padded and firmly bandaged on , it grasps the radius and 
steadies the hand m a position of adduction, without m any way 
interfering with the movements of the fingers (2) Cau^s -splint 
(Fig 171) consists of two shaped pieces of wood fitting the front anc 
back of the radial side of the fore-arm, whilst to the palmar one is 
attached an oblique rod to be grasped by the fingers, and thus the 
hand and wrist are maintained m a position of adduction, whilst the 
fingers can be freely moved (3) Th e.^Eistol.sphni consists of a 
straight portion fitted to the front of the fore-arm, whilst the hand 
piece is bent at an angle like the butt-end of a pistol It may also 
be applied to the back of the fore-arm, together with a short straight 
splint on the palmar aspect reaching to the wrist It keeps the 
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hand and arm in excellent position, but is objectionable because the 
fingers are also restrained If, however, it is shortened at the end 
of four or five days so as not to extend beyond the knuckles, it may 
be used without doing harm (4) Two straight splints may be ap 
plied to the front and back of the fore-arm, which is kept midway 
between pronation and supination , neither should extend beyond 
the knuckles, so that the fingers aie free The weight of the hand, 
when the arm is slung, keeps it in a position of adduction 

Union is usually firm enough in ajortnight to permit the removal 
of the splints, the arm being kept in a leather or guttapercha sup- 
port for some time longer Massage^and, passive movement should 
beemployed after^ the ..Tirst. " week ^a’nd the fingers left free and 
exercised after the first day or two 

5 Separation of the Lower Epiphysis of the radius occurs m young 
people under twenty, and, when the lower fragment is displaced 
backwards, simulates somewhat closely a Colies's fracture The 
lower end of the diaphysis projects- anteriorly to a much greater 
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Fig 171 —Carr’s Splint tor Colles’s Fracture of Left Hand 

extent, and, indeed, may protrude through the skin of the wrist 
The lower end of the ulna may be involved in the accident, either 
the epiphysis being separated, or the shaft broken a little above 
This condition may be mistaken for a backward dislocation of the 
wrist, but a diagnosis can be readily made by observing the relative 
position of the styloid processes to the carpal bones Lateral dis- 
placement occurs in some cases (Fig 172) Treatment is practically • 
the same as for Colles’s fracture 

Should arrest of growth result from this accident, the hand retains 
its connection with the stunted radius, but the ulna continues to 
grow downwards, and its lower end is found on the inner and 
posterior aspect of the carpus, which is pushed en bloc towards the 
radial side, but without any marked abduction 

Fracture of both Bones of the Fore-arm may result from direct or 
indirect violence, but more commonly from the former Any part 
of the bones may yield, but the middle and lower thirds are most 
frequently affected, owing to their greater exposure The line of 
fracture may be transverse or oblique, and the displacement varies 
both with this and with the force employed Occasionally both 
bones are broken close to the wrist by a fall on the palm of the 
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hand (Plate XVIII ) The upper fragments are usually drawn together 
and pronated, whilst the lower end of the radius is drawn up by the 
supinator longus The diagnosis of these fractures is very simple, 
since there is, as a rule, obvious deformity Treatment consists in 
reduction by extension conjoined with manipulation, and the applica 
tion of splints which will prevent cross-union of the bones If the 
fracture is above the insertion of the pronator teres, the arm must be put 
up m full supination, as suggested for a similar fracture of the radius 
alone (p 512), whilst below that spot the usual position midway 
between pronation and supination may be allowed Union is generally 
complete m five or six weeks 



Fig 172 — Skiagram of Displacement of Lower Epiphysis of Radius 

AND OF THE HAND OUTWARDS 


Fractures of the Metacarpal Bones and Phalanges are not uncommon, 
particularly in the third and fourth fingers, being due to direct violence, 
and hence usually transverse There is generally but little displace 
ment, though occasionally the fragments may overlap, whilst a certain 
amount of localized SAvelhng and tenderness is always noted The 
treatment usually required is immobilization for a short time, and for 
the phalanges a small zinc splint moulded along the front of the finger 
acts admirably Should the fragments overlap, operation may be 
necessary (see Plates XIX and XX ) 

Bennett, of Dublin, has described an interesting fracture of the first 
metacarpal ( stave of the thumb), which is due to indirect violence, and 
not very rare The line of fracture is oblique, separating the anterior 
portion of the base, w hich remains 111 situ, from the rest of the shaft, 
which is drawn uprvards and backwards, so as to he behind the 
trapezium Should the displacement be overlooked, the bone unites m 



PLATE XVIII 



Fracture of both Bones of the Fore arm, with Displacement Outwards 






Fracture of the Fourth and Fifth Metacarpals Eight Weeks attpr the 
Accident In the Fourth Metacarpal the Fragments OvERr ap and 
in Consfquence the Finger is Shortened, and the Line or the 
Knuckles Irregular 


34 



Skiagram of same Hand as Plate XIX Tour Weeks after Operation 
(W Rose) The Fourth Metacarpal is now Straight, and the 
Ends kept in Apposition by Silyer Wire, the Union was Tirm, 
THOUGH THE CALLUS WAS STILL INVISIBLE B\ SKIAGRAPHY The LENGTH 
of the Fourth Finger is Practically Normal 


34—2 
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this position, and the deformity, which persists, determines weakness 
and disability of the thumb Treatment —The fracture is reduced by 
traction A poroplastic splint is moulded to the anterior (palmar) 
aspect of the thumb, reaching above the wrist , it is first fixed to the 
distal end by strapping, and then bandaged above, so that extension is 
continuously applied 

Skiagraphy has demonstrated that many ‘ sprains of the wrist ’ are 
m reality due to fracture of a carpal bone, and of these a transverse 
fracture through the waist of the scaphoid is perhaps the most 
common As a rule, rest and subsequent massage are alone required , 
but occasionally movement is impaired by a displaced fragment, and 
then its removal is necessary 

Fractures of the Pelvis 

Fractures of the pelvic bones are almost always the result of direct 
injury, such as blows, gunshot wounds, and railway, carriage or cart 
accidents For convenience they may be described under the follow- 
ing headings 

i Fractures of the False Pelvis — A portion of the crista 1I11 may be 
broken oft, or the anterior or posterior spines separated, or merely a 
fissure in the bone produced 
But little importance at 
taches to such conditions, as 
the displacement can never 
be great, although a portion of 
the crest may be drawn down 
by the glutei muscles, or the 
anterior superior spine dis 
placed by the sartorius , in 
severer cases, when the bones 
aie crushed and comminuted, 
the true pelvis is also likely 
to be affected, and more 
serious consequences may 
then arise ^Considerable 
pain is always produced by these conditions, especially on any 
vigorous .xespiratory movements Union occurs readily if the 
patient is kept quiet in bed with the shoulders raised, and the legs 
suppoited to relax the muscles A flannel bandage round the pelvis 
gives comfort and support ~ 

' ~ 2 Fracture of the True Pelvis is a much more serious accident 
1 he line of fracture usually runs into the obturator foramen, and may 
detach both the horizontal tamus of the pubes and the ascending ramus 
of the ischium from the lest of the innominate bone (Fig 173) This 
is frequently conjoined iwth a fracture through the sacro-iliac syn- 
cliondiosis eithei on the same or opposite side, but more frequently 
the latter, whilst a double fracture, fiont and back may also occur at 
these, the weakest, points The cause of the posterior fracture is that. 



Tig 173 — Fracture of the Pelvis 
(Bryant ) 
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when the pelvic ring has yielded anteriorly from the violence, the con 
tmued strain, whether directed from the front or from the sides, must 
necessarily fall on the part where the ilium is most closely connected 
with the sacrum, and the bones then give way rather than the un- 
yielding and powerful sacro-iliac ligaments JTlie Symptoms are those 
of shock and pam in and around the pelvis, especially on movements 
of the legs or on coughing There may be local ecchymosis and tender- 
ness over the pubic ramus, and the patient either cannot stand, or feels 
as if he were falling to pieces on attempting to do so There is rarely 
any deformity, although occasionally such an occurrence is noted 
Crepitus may be elicited on grasping the iliac bones, and moving them 
one on the other , but such a method of investigation must be very 
sparingly indulged in Complications frequently arise from injury to 
the internal viscera, especially the bladder, rectum, urethra, or vagina, 
as indicated by haemorrhage into or from these organs An aseptic 
catheter should be passed as a routine proceeding, and tied m if the 
urine is blood-stained 


; Treatment — The patient should be moved with the greatest care, 
for fear of producing or increasing visceral complications He is put 
to bed, and any obviously displaced fragments reduced, if practicable, 
.possibly under an anaesthetic A broad flannel bandage should be 
; applied, the knees tied together, and a leather or poroplastic splint 
.moulded to the pelvis Visceral complications must receive attention, 
as indicated elsewhere Union may be expected m about six weeks, 
but the patient should be kept in bed for at least eight, and even then 
only allowed to get about on crutches, wearing a padded belt 

3 Fractuie of the Acetabulum is of two types either the posterior 
lqpis broken off as a result of violence directed against it by the head 
of the femur, which is dislocated backwards by the same accident , or 


a fall on the trochanter may cause a simple fissure extending into or 
across the cavity, or may resolve it into its three constituent elements, 
or may even drive the head of the bone into the pelvis In the former 
case, the limb is m the position of a dorsal dislocation , this can be 
reduced without difficulty, and possibly with crepitus, but manifests a 
great tendency to recur Prolonged extension with a long splint is 
needed in such cases In the latter class of injury a mere fissure of 
the acetabulum produces but few symptoms beyond a little pain and 
impairment of movement , but if the head of the bone is driven into 
the pelvic cavity, the symptoms are much more serious, on account ot 
the associated injuries to the viscera and the greater amount of violence 
employed The case will resemble one of fracture of the neck of the 
femur, but there is usually only very slight mobility, and the head of 
the bone may be felt within the pelvis on rectal examination An 
attempt should be made to free the head of the bone, and the case 
treated as one of fracture of the neck of the femur , but a fatal issue 


is v ery likely to follow 

4 Fracture of the Tuber Ischn results from falls m the sitting 
position The diagnosis is often obscure 

5 Fractuie of the Sacrum is always due to direct violence of con- 
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siderable seventy, such as kicks, blows, or gunshot wounds It is 
not unfrequently comminuted, and, from the associated injury to the 
lower sacral nerves, may result m loss of power of the bladder and 
rectum In a transverse fracture, the lower fragment is usually 
displaced forwards, and may cause pressure upon the rectum , irregu- 
larity m the shape of the bone may be detected from within (pci 
rectum) or from without Treatment — The lower fragment should 
be replaced, if possible , but considerable difficulty may be experienced 
in keeping it m position A well-fitting pelvic band, with rest in bed, 
is probably all that is necessary 

6 Fractures of the Coccyx result from falls or blows, although its 
mobility often protects it from injury Great pam is felt on walking, 
or on any movement which increases the intra-abdominal pressure, 
such as straining, coughing, defsecation, etc , since the coccygeus 
muscle which is attached to this bone forms part of the pelvic 
diaphragm A rectal examination reveals preternatural mobility of 
the lower fragment, angular deformity, and perhaps crepitus The 
Treatment consists in keeping the patient at rest until union has 
occurred , it is impossible to apply any apparatus, and hence the bone 
may unite at an angle, causing pain, discomfort, and difficulty 111 
parturition Excision of the bone is then required The patient lies 
semi-prone with the legs slightly flexed, or in the lithotomy position} 
and a longitudinal incision is made in the middle line The apex anq 
lateral margins of the bone are cleared, and the ligamentous tissue^ 
uniting it to the sacrum divided by the knife , the bone is now laid 
hold of by sequestrum forceps, and its remaining attachments severed,* 
due.,precautions being taken not to encroach on the rectum Two or 
three stitches are inserted, and also a drainage-tube for a few hours ‘ 
the dressing is secured m position by a 1 -bandage The bowels 
should be confined for some days after the operation 

Falls upon the coccyx, unaccompanied by fracture, sometimes give 
rise to a most severe and intractable type of neuralgia, known as 
cocc ydyma, which may quite prevent the patient from following his 
avocations If all the usual sedatives fail in giving relief, the bone 
must be excised 


Fiactuies of the Upper End of the Femui 

i Fractures of the Neck of the Femui may involve any portion of 
this region, 'but foi '"cl irncalTiuf poses are usually divided into those 
near the head and those affecting the base near the trochanter 

Fracture of the Ceivix Femons neai the Head (the so called intia- 
capsulai variety, Fig 174) is most frequently met with in, persons of 
ach anc ed ag e, and especially in females This is explained by the 
atropine changes which take place m the cervix femons of elderly 
people The spaces between the bony cancelli are enlarged and 
loaded with soft fat, whilst the ensheathing compact tissue is thinned, 
and the ‘ calcai femoiale of Meikel (1 c , the piocess of thick cortical 
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substance running from the lesser trochanter to the under part of the 
head) is atrophied The neck of the bone is sometimes more hon 
zontal than usual, and the head sinks below its usual position Under 
such circumstances, it requires but little violence to produce a fracture, 
the direction of which varies according to the force applied As a 

rule, the accident is due to some slight 
.stumble or fall, such as slipping off 
the keib or tripping upstairs , the bone 
yields in consequence, and the patient 
falls to the ground The line of fracture 
may be transverse or oblique, and is 
mainly mtracapsular Some of the 
fibres reflected from the uffder surface 
of~the 'capsule to the head of the bone 
may remain untom at first, but later on 
they may give way from inflammatory 
softening, injudicious manipulation, or 
attempts to use the limb The fracture 
is not usually impacted , if, however, 
this condition should occur, the upper 
end of the neck is driven into the loose ^ 
cancellous tissue of the head The dis- \ 
placement is necessarily limited entirely f 
to the lower fragment, which is drawn* 
upwards by the glutei, recti, and ham-"’ 
string muscles, and rotated outwards and somewhat backwards, so 
that the fractured surface looks almost directly forwards 

The MjiJwd'of. Repair in these cases depends to a large extent upon 
the general condition of the individual ^f of aj iealthy temperament, 
and without any chronic pulmonaiy affection/soTfiaL lie etui be kept 
m the recumbent posture fo r. <nx_-nr- eight. wpp.U ; bony union may 
certainly occur, m spite of the fact that at first synovial fluid finds its 
way between the fractured sui faces T 4 ie_ma m process of re gair} 
t akes place froin ^tlie-lower— enckJqut jittle cal lusUSemg forme!TTrom | 
the . head. of the .bone, the vascular supply bemg~OiTly jusTsufficlent tog 
maintain its vitality If, however, the patient is feeble and weakly, 
and especially if the subject of chronic bronchitis and emphysema, 
the prognosis is by no means good, since hypostatic pneumonia and 
extensive bedsores may carry him off during the short stay in bed 
which is always necessary m order to relieve the more urgent 
symptoms of pain Bony union is never, under these circumstances, 
to be expected, and a loose fibrous union, or even a false joint, is the 
best that can be looked for, the patient henceforth walking with the 
assistance of a stick or crutch Not unfrequently the neck is absorbed 
and the shaft slips up on the dorsum 1I11, the weight of the body being 
earned by the outer limb of the Y-hgament of Bigelow and the 
obturator mternus tendon The prognosis is, of course, much improved 
bj the presence of impaction, and the fear of breaking this down must 
e\ er be m the mind of the examining surgeon , v, lnlst the integrity 



Fig 174 — Fracture of the 
Cervix Femoris near the 
I-Iead 
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of bridges of periosteum and reflected fibres from the capsule also 
improves the outlook 

Radiogiaphic examination has shown that a similar type of fiactuie of the neck 
occurs n; child) cn and young people It is not unfrequently incomplete, and 
associated with bending of the neck The patient often recovers mobility of the 
limb, and can walk about after testing in bed for a few days , but the defoimity 
persists, and, in fact, inci eases fiom fuithei yielding of the softened bone, so that 
in time a typical coxa vaia results A similar deformity follows a paitial sepaia- 
tion of the uppei epiphysis A mistaken diagnosis of tuberculous coxitis may 
be made, unless one dearly appieciates the rapid appearance of the symptoms 
aftei an injury, and the facts that the tiochanter is raised, the limb shortened, 
and the movements limited only in paiticulai duections or not at all If there is 
complete sepaiation, treatment is best earned out by fixation with plastei of 
Pans in an abducted position, and by prolonged freedom from the body-weight, 
so as to allow the callus to harden, as by the application of a Thomas’s hip-splint 



Fig 175 — Fracture of Cervix 
Femoris near the Base 
(Semi-diagrammatic from 
the Front ) 



Fig 176 — Fracture of Neck of 
Femur near the Base, seen 
rROM Behind (College of 
Surgeons Museum ) 

The head and neck are depressed, 
and the trochanter major drawn 
slightly upwards 


Fracture of the Cervix Femons near the Trochanter (the. so called 
cxUacapsulai fiactuie) always in volves the hip-joint, since the capsule 
extends to' the shaft oFthe bone along the anterior intertrochanteric 
line, and leaves no portion of the neck uncovered in this situation 
The line of fiacture is placed in front, either along the attachment of 
the capsule (Fig 175) or well within it, and is really only extra - 
capsulai behind, sometimes, moieover, the shaft itself is consider 
ably encioached on The great trochanter is often involved in the 
fiactuie, being splintered 01 detached, and the lesser trochanter may 
be split off with a poition of the shaft, so that the bone is broken into 
at least tlnee difleient fragments (Fig 176) 

Mcchamsm — This fiactuie is usually the result of direct violence 
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acting transversely upon the trochanter major, as from a heavy fall 
upon the hip T he posterior part of t he.necL.bem g weaker than th e 
anterior, first gives wa y v . being more or less crushed and comminuted , 
the whole neck then yields, and the severed head and neck are forcibly 
impacted into the junction of the trochanter and shaft The majority 
of these cases are thus primarily impacted, continuation of ffie violence 
producing disimpaction, coupled either with detachment of one or both 
trochanters, or with comminution of the great trochanter Disimpac- 
tion may also follow at a later date from the rarefaction associated with 
the early stages of repair or from injudicious manipulation 

The displacement is much the same as in the former variety , the 
upper fragment remains m the acetabulum, whilst the lower is drawn 
up and everted, only to a greater extent Shortening may at first be 
slight, but is likely to increase at the end of a few days, as a result of 
disimpaction of the fragments, or from the yielding of the reflected 
fibres of the capsule, or from the tonic action of the muscles 

Union of the fragments is much more certain in this variety than in 
the intracapsular, but it is often accompanied by a considerable 
development of callus, which may subsequently impair the movements 
of the limb, whilst secondary bending and late increase of the 
/shortening may occur if the patient walks too soon 
J'J - The Signs and Symptoms of these two fractures may well be con 
sidered together, the points of similarity and contrast being m this 
way more effectually emphasized 

(a) The signs of local haitma, viz ,pam, bruising, and swelling, may 
be present in both ', but whilst slight m the intracapsular variety, they 
are very marked in the extracapsular It must not be overlooked, 
however, that even m the former the patient may fall on the affected 
hip after the fracture has occurred, and thus cause a considerable 
amount of bruising 

(b) Ci e pitus is evident m the unimpacted forms of each , but it is 
unnecessary and, indeed, extremely unwise to elicit it by forcible 
manipulation, especially m the intracapsular variety 

(c) Loss of bow ei is perhaps more marked m the extracapsular form 
than in the intracapsular Cases of the latter in which the patient 
was able to walk into hospital some days after the accident are not 
unknown, and are probably due to impaction 

( d ) Eva sion is a most characteristic feature m both varieties, the 
limb lying absolutely helpless on its outer side This displacement 
is accredited to the natural weight of the limb, t o the greater fragility 
o f th e back of the cervix, causing it to be more comminuted than the 
anterior surface, and, lastly, to the greater_ power of _the„external 
rotator muscles Invasion has been met with in a few rare cases, but 
is probably due to the violence in the particular instance being 
directed from behind forwards, and to impaction of the fragments 

(e) SIjQrtcmiig^is slight m the early stage of intracapsular, and much 
greater in the extracapsular, fractures In the latter case the shorten 
ing usually attains its maximum — viz , i-> to 2}, or even 3 inches — at 
once , but such is not always the case m the former It is indicated 
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by displacement of the trochanter upwards, due allowance being made 
for the position of the limb as regards abduction or adduction 

(f) The position of the great trochantei is of the greatest importance 
It is raised above its ordinary level and everted , it is approximated 
to the middle line of the body and to the anterior superior iliac spine, 
and rotates in the arc of a smaller circle than usual, the ladius being 
the thickness of the trochanter alone, instead of including also the 
length of the neck The demonstration of this position is most im- 
portant, and, amongst others, the following tests are employed 

Nelaton's line (Fig 177) is one drawn from the anterior superior 
splrie*to the most prominent point of the tuber ischii (AB) The 
centre of this (D) corresponds to the top of the gieat trochanter, if_ 
the limb is placed m the axis of the body , but if either abduction or 



Fig 177 — Nelaton’s Line and Bryant’s Measurement for ascertaining 
Position of Great Trochanter 

adduction is present, the top is situated slightly above or below the-j 
line Definite elevation of the bone above the line indicates shorten-^ 
ing of the limb due to dislocation backwards, fracture of the neck, or 
absorption of the neck from disease 

B ly antis -~Test -Line (Fig 177) — In this the patient lies flat on a 
horizontal couch, and a vertical line (AC) is drawn from the anterior 
superior spine , a thm wooden rod held against the side answers this 
purpose admirably The perpendicular distance of the top of the 
great trochanter from the line (CD) is compared with a similar 
measurement on the opposite side , definite shortening may thus be 
discovered In the normal adult this measurement is usually about 
2^ inches 

Monis's biti ochantenc test indicates the amount of inward displace- 
ment It is 'con'ducled by measuring the distance between the outer 
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surfaces of the trochanters and the middle line of the body by means 
of a rod graduated from the centre, along which two pointers work 
outwards Shortening in this direction will also be observed m most 
dislocations of the lnp-jomt 

One other change m the great trochanter may be noted m the extra 
papsular form of fracture, which can be utilized as a useful diagnostic 
feature betw een it and the intracapsular variety, viz , .t he g reat 
amount of thickening of the process which is always produced, "owing 
to the excessive development of callus In the intracapsular variety 
it is rarely fissured or injured, and therefore no thickening occurs 
( g ) Lastly, relaxation of the fascia bfetween the crest of the ilium and 
the great trochanter (that is, of the upper part of the lho-tibial band) 
is given as a characteristic feature of these fractures 

Diagnosis — Simple nmmpactcd fractures are readily defected, and 
there can be but little difficulty m distinguishing the two forms, either 
from one another or from other injuries The fact that an impacted 
fracture has occurred can also be easily made out as a rule, the pain, 
eversion, and shortening sufficing to indicate its existence , but it is 
very often difficult to say w Inch of the two forms of fracture is present, 
especially if the surgeon is not called till late in the case The character 
iof the.accident and the age of the patient must be taken into account, 
^whilst the existence of fissuringjor. thickening of the tiochanter, or an 
texcessive amount of shortening, would suggest that the lesion is 
flocated near the trochanter A spa c~-conttf$~ion of the hip, which 
|nay be associated with marked eversion, is'lnown from a fracture 
jby the absence of shortening and crepitus, there is no displace 
ment of the trochanter, which rotates m a normal manner The 
shortening which sometimes follows, owung to subsequent atrophy 
of the neck, may, however, complicate matters In a dislocation the 
head of the bone can be felt in an abnormal positionTaird~llence no 
difficulty should be experienced m its recognition In chronic osteo- 
arthritis of the hip with antecedent shortening and marked bony 
crepitus, there may be no history of accident, and no acute eversion, 
pam, or loss of power , possibly the existence of similar disease m 
other joints may assist the surgeon, whilst osteo-arthntis of the hip 
usually results m prominence of the trochanter, and not m flattening, 
as occurs after fracture Moreover, the fascia above the trochanter 
is never relaxed m osteo-arthntis, always m fractures It must not 
be forgotten that, after an intracapsular fracture, the patient may 
fall, not on the injured side, but on the sound thigh, and cases have 
been known where the surgeon’s attention was directed to thejvrong 
limb owung to the amount of bruising there manifested The-X rays 
may be advisably employed to assist m making a diagnosis, but it is 
w lse to pass them through a small diaphragm so as to get concentra- 
tion of action, and a more defined shadow of the bones 

The Treatment of intracapsular fractuies must depend m great 
measuie, as already stated, upon the individual If old, w'eakly, and 
w ith a tendency to chronic bronchitis, long confinement to bed w'ould 
have a most deleterious, if not fatal, effect In such cases the limb 
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is put at rest for a few days between sandbags, and cooling lotions 
applied A Thomas’s splint should be fitted as early as possible, and 
the patient encoufagedTo "get about on crutches 

In a healthy individual with good physique, where bony union may 
be expected, the patient is kept at rest m bed for six or eight weeks, 
by means of Liston’s splint { Fig 178) This needs careful adjust- 
ment, but gives satisfactory results when properly applied It should 
reach from the axilla to about 6 inches below the ankle, and is fixed 
to the leg and body either by bandages, or, better, by two broad sheets, 
which first firmly envelop the splint, and are then passed round the 
body, and finally secured by pins to the portion surrounding the 
splint Before applying it, carefully-padded poroplastic foot-pieces 
are placed on either side of the ankle, so as to protect it from pressure, 
and a handkerchief or bandage passed round the foot and through 
the prongs at the end of the splint fixes it in position A well-padded 




Fig 178 — Liston’s Splint Padded and Applied 
a, Penneal band 


perineal band is next applied, taking its purchase from the tuber 
ischii, and with its free ends passed through the two holes at the upper 
extremity of the splint , by tightening and tying these two together, 
the upper end of the splint is steadied Extension of the limb is 
obtained by an elastic accumulator, or by weight and pulley Lateral 
movement or rotation is prevented by slipping the lower end of the 
splint into a slot between two rectangular plates of metal screwed to 
a substantial wooden base, which rests on the bed The handkerchief 
and perineal band will need occasional tightening to maintain the 
required position, and the latter must be renewed from time to time 
for purposes of cleanliness, and the parts well powdered with boric 
acid AtJ.be en_d of six weeks or so the-pelvis-should-be-encased m 
poroplastic material"of'plast er of Paris and the_patient allowed -to' 
get about on .crutches, or a-ThomaslTsplmt is applied" 

Elo attempt should be made to disimpact 'fractures m old people , 
rest and quiet are maintained by applying a long splint without ex- 
tension, and bony union usually follows 

Extension by weight and pulley is required in so many different con- 
ditions that a description of its method of application is necessary 
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Two pieces of broad adhesive plaster are prepared as m Fig 179 , 
they should reach from well above the knee to the malleoli The 
upper ends are notched obliquely to make them fit better to the limb, 
whilst the lower are folded on themselves so as to cover m the adhesive 
surface A stirrup is then prepared as in Fig 180 , adhesive plaster 
is fixed to a wooden spreader, rather broader than the ankle, with a 
hole m its centre for the passage of a cord The long strips are 
applied on either side of the limb, and secured to it by a woollen or 
boracic bandage, which should not extend much below the knee 
The stirrup is then attached to the strips by safety-pms (A a to A) , 
the cord is passed over a pulley fixed to the end of the bed, and to it 
is attached a suitable weight The lower end of the bed is raised by 

\ \ A 

"////// Z 7 

Fig 179 —Method or Cutting and Folding the Strapping in Applying 

Extension 




Fig 180 — Method of Arranging Strapping on Stirrup or 'Spreader 

The end Aj is attached by t safety-pin to A, the end of the upper piece of strapping 
in Fig 179, and a similai attachment is made on the other side of the limb to 
the other piece of stiapping 

\ placing the legs on blocks, so that the weight of the body may act as 
pa counter-extending force Various splints may be combined with 
'this appliance without impairing its value 

In America Buck's method of extension is much employed and gives 
great satisfaction It may well be utilized m fractures of the cervix 
The above-described extension is employed, but in addition a third 
strip of plaster, 1 yard long and 2 inches wide, is fixed to the back of 
the calf, brought down below the sole of the foot, and secured by a 
roller bandage A Volkmann’s sliding rest (Fig 181) is then placed 
under the limb, and secured to it by the loose end of strapping and a 
bandage 

Treatment of Fracture near the Trochanter — The long splint with 
extension, or Buck’s extension alone, will sometimes suffice for this con- 
dition, good bony union usually occurring, though with some shortening 
In other cases it may be advisable to make extension from the knee, 
and to keep the limb slightly flexed, as on a double inclined plane 
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Probably this type of treatment is best carried out by the use of 
Hod gen's splint (Fig 182) For our description of it we are chiefly 
'mdebf&Tfo Mr Golding Bird It consists of a rigid iron frame m 
the foim of the letter U, the outei limb reaching from the anterior 
superior spine to 3 inches below the mstep, and the inner from the 
adductor longus tendon to the same spot, where the two limbs unite in 
a cross-bar 3 inches m width The sides taper with the limb, and 
should be | inch further apart than the diameter of the limb at any 
point At the upper end the bars are united by an arch of the same 
material, which should correspond to Poupart’s ligament , one or two 
similar arches are placed at equal points lower doAvn The splint is 
slightly bent at the knee 

Before applying the splint, an ordinary extension apparatus is 
attached to the limb Strips of house-flannel, about 7 inches wide, 



Fig 181 — Volkmann’s Sliding Rest for Fractures of the Temur 

A points to the junction of the upper and lower pieces of strapping as in 

Figs 179 and 180 

are then cut and arranged beneath the limb at right angles to its 
direction, each one overlapping the next, the length of the strips 
should be rather more than the circumference of the limb at the spot 
to which each is to be applied l'he splint is then placed in position , 
the strips of flannel are raised in succession, and, being lapped over 
the bar, are pinned or stitched there, so that the limb lies in a flannel 
trough, from which only the upper surface projects The cord of 
the extension appliance is then securely tied to the lower end of the 
splint Two hooks are soldered to each side of the frame, and to 
them are attached cords, which are brought together over the 
limb , another stout cord is tied to these and passes over a pulley 
attached to a vertical post at the end of the bed , it is weighted to a 
sufficient extent The limb when the weight is applied "should lie 
free of the bed, even to its extreme upper limit It is advisable to 
encircle the thigh in Gooch splinting, a narrow piece m front between 
the bars and a broader piece behind These are well padded and 
secured by bandages which extend over the whole length of the 
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apparatus , finally, starch is rubbed m so as to fix it more firmly 
When correctly applied, the splint itself is pulled on by the extending 
force (the weight), and this is transmitted to the limb through the 
stirrup end, which should be taut ‘ like a harp-string ’ , laxity of this 
end indicates slipping of the splint, and necessitates its readjustment 
When impaction of an extracapsular fracture has occurred m young 
and active individuals, it is quite justifiable to give an ansesthetic, and 
forcibly break it down, so as to prevent subsequent shortening 

2 Fracture of the Great Trochantei is very rare, and always due to 
direct violence , in the young it occurs as an epiphyseal lesion The 
trochanter, or a portion of it, is entirely separated from the rest of the 
bone without any loss of the continuity of the shaft Independent 
movement of the fragment with crepitus is usually obtainable , and 



if the displacement is at all marked, an operation to fix it by means 
of a plated screw or ivory peg should be undertaken 

3 Fracture through the Great Trochanter (the pcr-irochantei ic fracture 
of Kocher) closely resembles the extracapsular fracture, the lesion 
running from the inner and under part of the neck obliquely upwards 
and forwards through the base of the trochanter The lower fragment, 
including the lesser trochanter, is drawn upwards and backwards 
torvards the sciatic notch, and forms a projecting mass behind, some 
what simulating a dislocation , the tip of the trochanter can, however, 
be felt separately, not moving with the shaft Such cases may be 
treated by extension with the long splint, or perhaps better by 
Hodgen’s apparatus 

4 Separation of the Upper Epiphysis of the Femur — The upper 
cartilaginous end of the femur m infants includes not only the head, 
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but also both trochanters, and there is no case on record of com- 
plete detachment of this portion Ossific centres early appear for 
each of these three projections, and by the rapid growth upwards of 
the shaft they are separated from each other by the fourth year, the 
neck thus being really constituted as an outgrowth of the shaft The 
epiphysis of the head has been completely detached in a considerable 
number of cases, but the accident is not so common as in the humerus, 



Fig 183 — Fracture of Upper Third 
of Femur, showing Displacement 
of Bone (After Grab’s Anatomi ’) 

1, Ilio-psoas tendon , 2, rectus , 3, adduc- 
tois , 4, biceps, 5, inner hamstung 
tendons 



Fig 184 — Fracture of Lower 
Third of Femur, showing 
Displacement of Lower 
Fragment Backwards 
(After Grai s ‘Anatomi ) 

x, Rectus , 2, biceps , 3, sem - 
inembranosus and semi-ten- 
dinosus , 4, gastrocnemius 


owing to the piotection given by the depth of the acetabulum The 
phenomena closely simulate those of an mtracapsular fracture, but 
are less obvious (p 537) Impairment of growth may follow, and 
possibly the shape of the head and neck may be so altered subse- 
quently as to simulate the condition known as coxa vara. Treatment 
of the lesion is by prolonged fixation of the limb in an abducted position 
Fractures of the Shaft of the Femur are extremely common 

35 
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accidents, m spite of the apparent strength of the bone Any part 
may be involved, particularly—the^ centre, whilst they occur at. the 
lower end more frequently than at the upper In the latter situation 
they are usually due to indirect violence, whilst at the lower end they 
generally result from direct injury , either form of violence may lead 
to a fracture about the middle of the bone 

In almost eveiy case displacement occurs, the direction and amount 
of which depends not only on the line of fracture, but also on the 
situation In the u pper J im d (Fig 183), the small upper fragment 
is usually tilted forwards b}' the 1I10 psoas, and abducted and everted 
by the gluteus minimus and external rotators , whilst the lower 
fragment is drawn upwards and to the inner side of the upper by the 
hamstrings and adductor muscles, marked erersion also resulting, 
partly from the weight of the foot, and partly fiom the action of the 
adductors , but such a complicated displacement is not always 
present 

In the middle thud, if due to indirect violence, the line of fracture 
usually slants from. above downwards and backwards, causing a 
simple overriding of the fragments or an angular deformity The 
lower fragment is drawn upwards and inwards, either in front 
of or behind the upper fragment, and is usually everted The upper 
fragment is sometimes tilted forwards If due to direct violence, the 
fracture is more or less transverse, often comminuted, and any form 
of displacement may then occur 

In the lower thud the fractures often arise from direct force, and 
are transverse , the lower fragment may then be tilted backwards by 
the gastrocnemn muscles, and compress or rupture the popliteal 
vessels, perhaps causing gangrene (Fig 184) Oblique fractures 
from indirect violence, sloping from above downwards and forwards, 
are also met with , the upper fragment is driven into the substance 
of the quadriceps muscle and may become fixed in it, projecting 
immediately beneath the skm f whilst the lower fragment is drawn up 
behind If such a case is left unreduced, non-union is likely to 
ensue , the knee-joint is generally penetrated by the lower end of the 
upper fragment 

Treatment - — In the upper third, where the upper fragment is often 
too short to be controlled by any splint, reduction of the deformity is 
accomplished by flexing the thigh, and making extension from the 
knee, the lower fragment being thus brought into the same axis as 
the upper Manipulation will usually correct any lateral displace- 
ment The limb must be confined in this position by some form 01 
inclined plane, such as a Macmtyre’s splint, with a long thigh-piece, 
and with small straight wooden splints or a piece of Gooch’s splinting 
fixed, if necessary, to the front and outer sides of the limb, over the 
seat of fracture The splint is slung at the knee, the foot-piece 
being fixed to blocks of wood, a little lower than the level of the 
knee If these precautions are not taken, an ununited fracture, with 
the upper fragment m front of the lower, is likely to occur Hodgen s 
apparatus also answers admirably m these cases 
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In the middle thud of the thigh, where the upper fragment can be 
controlled by splints, shortening is prevented by extension (p 542), 
the thigh being surrounded by pieces of Gooch’s splinting, which 
grasp the muscles and keep the parts at rest The limb is then 
placed between sandbags, or secured on a Listorfis- splint A half- 
box splint (1 e , a long splint with a back-piece) may be successfully 
employed m many of these cases, the limb being firmly bandaged to 
the appliance Where the fracture is oblique, with a good deal of 
tendency to overlap, Hodgen’s apparatus may be utilized 

In the lower thud, if there is any tendency to displacement of the 
lower fragment backwards, a Macintyre’s sphnt, with a long thigh- 
piece and the knee well flexed, may "sometimes be employed, together 
with a short anterior thigh piece of Gooch’s splinting , but m the 
oblique type, if the upper fragment has penetrated the quadriceps, 
operation alone holds out any prospect of bringing the parts into 
apposition, the muscular fibres being divided sufficiently to allow the 
projecting end of the bone to be replaced, and if necessary wired or 
pegged In other cases the ordinary long splint or Hodgen’s will be 
required 

In children, Bryant’s plan of treatment is excellent , it consists m 
slinging the limb from a crossbar at right angles to the body, with or 
without a back-splint, reaching from the heel to the nates, and short 
lateral splints, thus obtaining extension by utilizing the weight of the 
body, whilst the bandages, etc , are kept from being soiled If a 
long splmt is used for children, a double one (e g , Hamilton’s sp lint) 
with a crossbar below is the best Plaster of Pans or starch bandages 
may be early applied m adults, but only m the later stages m young 
children, as they are difficult to keep clean 

Fractures of the Lower End of the Femur / rj , 

1 Tiansverse Supracondyloid Fracture is practically identical witl/ 
that involving the lower third of the femur , the lower fragment is 
rotated backwards by the action of the gastrocnemn, thus endangering 
the integrity of the popliteal vessels, and predisposing to non-union, 
if the deformity is overlooked 

2 T- or Y-shaped Fracture of the Condyles — In this a transverse 
fracture is complicated by a fissure, which runs into the joint, 
separating the two condyles The symptoms are much the same as 
the above, but the joint is distended with olood, the bone may feel 
broader than usual, and crepitus may be detected The Treatment 
is the same as for transverse fracture 

3 Separation of either Condyle always results from direct violence, 
the line of fracture being oblique There is no shortening, but the 
leg may be deflected towards the side injured, and the joint is dis- 
tended with blood It may move separately from the shaft, and give 
rise to crepitus Treatment — Reposition is easily effected when the 
limb is slightly flexed, and it is best put up m this position 

Occasionally a small portion of the condyle may be detached and 

35—2 
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lie loose in the knee-joint , when the immediate symptoms due to the 
injury have subsided, the signs of a foreign body m the joint may 
become evident 


4 Separation of the Lower Epiphysis of the Femur is not a very rare 
accident, and closely simulates a transverse fracture The epiphysis 
is generally displaced forwards by the traction of the quadriceps on 
the tibia, and the vessels are then compressed by the lower end of 
the diaphysis, and this may lead to gangrene Suppuration occurs 
m a fair proportion of the cases Treatment — Reduction is effected 
by an assistant making traction on the tibia in the line of the limb 
so as to stretch the quadriceps , then the thigh is gradually flexed by 
the surgeon, standing above and with both hands clasped beneath it 
The epiphysis is by this means restored to its normal position, atid 
the limb is kept flexed, by a bandage at about an angle cf 6o°, and 
laid on its outer side with an icebag applied Passive movement is 
carefully commenced in a fortnight 

5 Longitudinal and Spiral Fissures are met with in the femur, 
running down to the knee-joint, but causing no characteristic symp 
toms beyond pam and haemarthrosis Early passive movement is 
necessary to prevent impairment of function 


Fractures of the Patella 


^ (The patella is broken either by muscular Jorce or by djr.ectvioience, 
and the conditions produced are so different that a separate descrip 


tion is necessary 

1 Fractures by direct violence may traverse the bone in any 
direction, but are most often vertical or star-shaped, and frequently 
comminuted They are usually mere fissures without displacement, 
owing to the aponeurosis or capsule of the bone remaining intact 
There is a good deal of subcutaneous bruising, and perhaps some 
effusion into the joint, whilst on careful palpation the fissure may 
be felt, and crepitus occasionally detected Treatment consists in 
keeping the limb at rest on a back-splint, and perhaps applying 
evaporating lotions Passive moiements must be commenced early 
where there has been much haemorrhage into the joint Operative 
measures are rarely required 

2 Fractures due to muscular force are always transverse, usually 
complete, and since they involve the fibrous aponeurosis, consider- 
able displacement occurs 

Mechanism — When the knee is semi-flexed, the patella is poised 
upon the front of the condyles of the femur, resting upon the middle 
of its articular surface , m this position any sudden and violent con- 
traction of the quadriceps, as m attempting to recover one’s equili- 
brium after having slipped, takes the bone at a disadvantage, and may 
succeed m snapping it Possibly m some people there is a predis- 
posing weakness, as cases are not rare m which the other bone yields 
subsequently, although perfect functional repair has been obtained 
in that first broken The fragments may be almost equal m size 
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it will need readjustment The patient is kept m bed for three on 
four weeks, but the plaster is retained for as many months, and! 
after that a suitable knee support (Fig 187) is kept on for nearly!, 
twelve months Where there is much effusion after the accident, ]< 
the limb is placed on a back-splint and kept cool by ice or evaporating! 
lotion, until the fluid has been absorbed , or the joint may be 
aspirated m order to hasten matteis The plaster is then applied, 
and the same routine followed The chief objection to this plan is 
the enclosure of the limb m the plaster case, so that the muscles and 
joint cannot easily be got at for purposes of massage 

Another plan consists m applying a large piece of moleskin plaster 
over the front and sides of the extensor surface of the thigh, reaching 
half-way up to the groin, and terminating below in two lateral 
elongated ends or tags, to which elastic traction is applied The 
limb is placed on a back-splint, with a foot-piece, beneath which the 
elastic accumulator is firmly tied Removal of the effusion in the 
joint may be hastened by the use of the aspirator At the end of 
about six weeks the patient is allowed to get about m a plaster of 
Paris casing, and then, about three months after the accident, a 
special knee-splint is substituted (Fig 187), which allows of only a 
small amount of mobility at first, but, by filing away a stop, this can 
be gradually increased, until a full range of movement is permitted 
It is probable that only fibrous union is obtained by this method of 
treatment 

2 To insure more accurate apposition and a firmer union, and yet 
to avoid the risks necessarily associated with laying the joint open, 
various subcutaneous operations ha\e been adopted Of these the most 
satisfactory is that recommended by Mr A E Barker, who ties the 
fragments together by silver wire (Fig 188) An 'opening is made 
with a tenotomy knife into the joint just below fhe > lo wer s egment, 
through which any effused blood or synovia can be^ squeezed, and 
along which a curved hernia needle is passed, traversing the articula- 
tion from below upwards, and emerging through the skm above the 
upper fragment A piece of sterilized silver wire is then carried 
back under the bone The needle is again inserted at the same spot 
below, and carried m front of the bone under the skin, emerging at 
the same point above The upper end of the wire is threaded 
through it, and by this means brought out at the lower opening 
The bone is thus encircled, and by tightening and twisting the wire 
the fragments are brought into apposition The ends are cut off and 
pushed back under the skin The punctures are treated antiseptically, 
and the limb placed on a back-splint for a week or so, when passive 
mo\ ement is commenced, the patient being allowed to walk about at 
the end of the second week, and discarding all apparatus at the end of 
five weeks Necessarily, a certain element of risk is admitted m any 
subcutaneous operation, and, m our opinion, if it be justifiable to 
incur such, it is best to proceed by — 

3 The open plan of treatment, adi ocated and perfected by Lord Lister, 
which consists in freely exposing the interior of the articulation, clear- 
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ing the joint of all blood-clot, removing tags of fascia or aponeurosis 
which may curl in over one of the broken surfaces, and wiring the 
fragments securely together 

No surgeon should attempt this operation unless well assisted and 
thoroughly ait fait with the details of antiseptic work At King’s 
College Hospital this practice is now almost exclusively followed, and 
the results have been most satisfactory, no instance of serious mischief 



Fig 187 — Fractured Patella * 

This splint is intended foi use after fibious 
union of the uppei and lower fragments 
The steel joints at the sides aie so made 
that the degi ee of fle\ion can be gradu 
ally inci eased In case of a slip the knee 
cannot bend moie than is allowed by 
this adjustable stop, and thus ovei stretch- 
ing 01 luptuie of the newly-formed bond 
of union is pi evented To assist exten- 
sion of the limb, a stiong elastic band 
joins the uppei and lower pait of the 
splint anteriorl} , this ilso is adjustable, 
and greatly assists the weakened quad- 
riceps in walking 



Fig 189 — Position of 
Silver Wire in Open 
Operation for Frac- 
tured Patella 


from the operation having arisen for many years A horseshoe-shaped 
flap is usually dissected up, exposing the bone ~ All “blood-clot is 
removed, and the fractured surfaces cleared of all clot and fibrous 
shreds, which are very often adherent 1 racks for the w ire sutures 
are now made by a bradawl, extending from the upper or lower end 

* Foi the loin ot this block \\c aie indebted to Mi T Hawksley, 337, Chfoid 
Street, W 
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through the centre of the bone, so as to emerge on the fractured surface 
just m front of the articular cartilage (Fig 189) , should the awl emerge 
at different levels on the faces of the fragments, cartilage or bone must 
be chipped away to make a channel in which the wire may he, so that 
the two fragments are exactly level, with no inequality of the articular 
cartilage A sterilized silver wire of suitable thickness is then passed , 
the bones are brought into apposition, and the wire twisted into a knot 
or loop, which is hammered or pressed down into the tendinous or 
periosteal tissue over the upper fragment, so as to keep it from 
projecting under the skm and causing irritation A second wire is 
sometimes needed in order to prevent rotation of the fragments The 
wound is closed, and the limb kept on a Gooch’s splint In healthy 
adults passive movement may commence in ten days, and by the end 
of- a fortnight the patient is allowed to walk m the simpler cases, but 
m complicated fractures and m elderly people it is wiser to keep the 
limb immobilized for a longer period 

( It is perhaps advisable not to undertake this operation immediately 
'after the accident The limb should be kept at rest on a back-splint 
and an icebag applied for a week or ten days, so as to allow the joint 
to recover from the effects of the injury it has sustained , there is then 
much less risk of septic complications 

The chief advantage of operative treatment is not so much that it 
alone can ensure bony union, but tha t the time e x,pended-is-so~rmich 
shortened When a patient can afford to spend twelve months in 
•remedying the accident, and can pay for suitable massage and an 
expensive splint, firm fibrous union can usually be obtained, and this 
may be just as satisfactory as if bony union had occurred 

In old cases, where the fibrous union has stretched and the utility of 
the limb is seriously impaired, the open operation holds out the only 
hope of helping the patient, although ''it'- is always a matter of con- 
siderable difficulty The fibrous tissue must be dissected away, and 
the surfaces of the fragments freshened, if need be, with the saw 
To obtain apposition, the upper fragment must be freely detached from 
the femur, to which it is very often adherent, and the rectus muscle, 
which is secondarily contracted, may need to be partially divided 
The limb should be well raised to relax the quadriceps and thus 
dimmish tension on the bond of union, and lowered inch by inch on 
succeeding days The muscle is thus stretched to accommodate 
itself to the altered conditions 

If the fragments cannot be absolutely brought together, the same 
treatment may be adopted, and the patient allowed to get about with 
silver wires between the fragments , the quadriceps is stretched by 
this means, and a subsequent operation may prove successful in 
gaining bony union 

Fractures of the Leg 

Fractures of the Tibia alone — Several varieties are described 
(a) The uppej^end is usually broken as a result of direct violence, the 
fracture being often comminuted The characteristic features are 
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not always very evident at first, since considerable swelling and 
ecchymosis are produced Occasionally as a result of falls on the heel 
a T-shaped fracture occurs, the tuberosities being broken off and the 
upper end of the shaft impacted into one or both of them A few 
cases of vertical separation of one of the tuberosities alone are also 
on record Treatment consists m placing the limb upon a back splint, 
e g , Macintyre’s, with the knee bent, and, as a rule, satisfactory union 
ensues, though possibly with some distortion ( b ) Fracture of the 
shaft of the tibia, apart from the fibula, is usually caused by direct 
violence It is transverse m the upper part of the bone, and oblique 
below (Plate VI ) The fracture is diagnosed by feeling an in- 
equality on running the fingerS along the shm, together with pain at 
this spot on firmly grasping the bones above and below There is 
often but little displacement, since the fibula acts as a splint, but 
the lower end of the upper fragment, which is usually pointed, is 
tilted forwards by the action of the quadriceps and may pierce the 
skin The Treatment consists in the application of back or side 
splints (Cline’s) for a few days until the swelling has gone down, and 
then the limb may be put up m plaster If the bone has been com- 
minuted, treatment will be more protracted (c) The internal malleolus 
is occasionally separated as the result of direct injury, apart from 
any other osseous lesions, constituting what is known as ‘ Wagstaffe’s 
fracture ’ There is comparatively little displacemenffTmt the 
malleolus is loose, and crepitus can usually be obtained on moving 
it backwards and forwards Union by fibrous or osseous tissue 
ensues, but usually in a more or less abnormal position, m conse- 
quence of which the integrity of the ankle-jomt is disturbed, and. 
weakness or lameness may follow Treatment consists m the apph-|' 
cation of lateral splints If there is any difficulty in keeping the', 
parts in apposition, an incision should be made, and the malleolus 
wired or pegged to the tibia 

Fractures of the Fibula alone are by no means uncommon, usually 
occurring as a result of direct violence There is no displacement 
or deformity, but the patient complains of pain localized to some 
particular spot, and this can usually be elicited by grasping the bones 
above and below, and compressing them laterally (‘ springing ’ the 
fibula) Sometimes the diagnosis is extremely uncertain, and then 
the X rays prove useful Treatment consists in immobilizing the 
limb in a plaster case 

Fracture of both Tibia and Fibula is a very common accident, due 
to both direct and indirect violence , if„to.direct ^violence any part 
mayjqe injured, both bones yielding at the same level, but if m ( 
cons equence of an indirect injury, the tibia usually gives way at its? 
weakest part, viz , at the junction of its middle and lower thirds, and 
the fibula at a slightly higher level The fractures are often oblique, 
running in any direction according to the character of the violence, 
although the obliquity is most frequently directed downwards, for- 
wards, and inwards The lower fragment is generally drawn upwards 
on account of the_contraction ofjthe powerful calf muscles, and often 
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rotated outwards from the weight of the foot , hence there is well- 
marked shortening, which can usually be overcome by traction 
The ordinary characteristics of a fracture are very evident, and but 
little difficulty can ever be experienced in making a diagnosis The 
fracture is likely to become compound when due to indirect violence, 
owing to the sharp end of the oblique fragment of the tibia, usually 
the upper, piercing the skin Skiagraphy is exceedingly useful in 
enabling one to decide as to the character of the lesion, and the skia 
grams should be taken both from the front and from the side, as the 
appearances are often very different (compare Plates XXI and XXII ) 

The fracture of the tibia has been proved by skiagraphy to be 
frequently of the bcc-de flute type, and is then probably always due as 
much to forcible torsion of the limb as to vertical strain The rota 
tion is a very important element in these cases, and thejower .pnd of 
the upper fragment rides prominently forwards (the ‘ riding frag- 
-mentP) ' The" shortening is sometimes ,less marked than m simple 
g oblique fractures, but there is much greater difficulty m getting 
: satisfactory approximation of the fragments, even after freeing the 
ends of the tibia by operation This difficulty is probably in most 
cases due to the broken ends of the fibula becoming engaged m the 
fibro muscular tissues around it, and will necessitate an incision over 
i this bone m order to free them 

Treatment — In the simpler cases reduction is accomplished by 
flexing and. fixing theJLnee, so as to relax the muscles of the calf, 
and then making traction on the foot and manipulating the parts 
into position The tendo Achilhs may, if necessary, be divided it 
will usually suffice to put up the limb m a pair of side-splints, such 
as Cline(s, the longer one with the foot-piece being intended for the 
ouPer side In other cases it may be better to apply a broad posterior 
splint with a rectangular foot piece, e g , Macintyre’s, and two lateral 
splints , or the old-fasmoned half-box splint may be employed 
Some surgeons recommend an anterior wire splint, extending from 
above the knee to the foot, the leg being subsequently slung in the 
flexed position This may be advantageously modified by combining 
it with an additional casing of plaster of Paris Whatever treatment 
is adopted, it is necessary to see that the length of the limb is as far 
as possible maintained, and that no rotation of the lower fragment is 
present To ensure absence of rotation, all that is needed is to note 
that the inner aspect of the great toe, the subcutaneous surface ot 
the internal malleolus, and the inner border of the patella, are in the 
jSame line, and correspond with the opposite limb Union will be 
|sufficiently advanced m two or three weeks at the latest to allow ot 
,'the limb being put up m plaster, which must be retained for at least 
■another month, and even then a good deal of lameness is likely to 
^persist, which will need subsequent massage In oblique and spiral 
^fractures there is often very great difficulty m getting the fragments 
■together, and even more m maintaining them in good position 
Taking into consideration the degree of permanent depreciation that 
a man (especially if of the labouring classes) suffers from ucious 



PLATE XXI. 



r RACTURE OF BOTH BONES OF THL Leg, SEEN FROM IN FRONT 






PLATE XXII 



The same Fracture as in Plate XXI , seen trom the Inner Side 

From a study of the two skiagrams it will be noticed that both lower fragments 
ha\e been displaced outwards, with but little alteration in their antero- 
posterior axes 
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.union of these bones, we have no doubt that the suggestion to cut 
jjdown on, and wire, screw, or peg the fragments together, is fully 
I justifiable m the hands of skilled surgeons In the spiral cases the 
5 operation mayalso have to include an incision to free and fix the fibula 
r Fractures m the neighbourhood of the Ankle joint are usually pro 
duced by indirect violence, the foot slipping, and leading primarily 
to a displacement of the ankle, the fracture being a secondary result 
They would therefore be better described as Fiactur 3 dislocations at 
the Ankle-joint 

i Displacement of the Foot outwards is by far the most common 
variety, resulting usually from the patient slipping on the inside of 
the foot, as from off a kerbstone Several distinct varieties of lesion 
are now recognised 

(a) In iytt’s^Fj-achiyef-PlsteDiXl 1 1 ) sudden abduction of the foot' 
results m severe strain upon the internal lateral ligament, which gives 
way, or the base of the internal malleolus is torn off The astragalus 
iS~thereby driven against the inner aspect of the external malleolus, 
and tends to displace that portion of bone outwards The force is 
thence transferred up the fibula, which bends and breaks at its 
weakest spot — that is, about three inches above die tip of the malle- 
olus — the upper end of the lower fragment being displaced inwards 
towards the tibia The inferior interosseous tibio-fibular ligament 
remains intact, and hence the foot itself is merely rotated outwards 
or abducted, and the heel is drawn upwards, whilst the toes point 
downwards If the ligament alone is torn, the malleolus projects 
beneath the skin, and may, indeed, protrude through it , there is 
always much bruising and ecchymosis on the inner side of the ankle 
If the malleolus itself is torn off, a distinct sulcus can usually be 
felt between it and the lower end of the tibial shaft In both these 
types the ankle-joint is necessarily laid open, and there is probably 
much haemorrhage into neighbouring tendon sheaths 

(i b ) In Dup uytrcn's- Fracture a much more serious lesion is pro- 
duced Tire interosseous tibio-fibular ligament yields more or less 
completely, or the flake of bone to which it is attached is torn off, 
the foot, carrying with it the lower portion of the fibula and the 
superficial flake of the tibia, which has been detached, is displaced 
firstly outwards, and so long as the upper surface does not clear the 
lower articular surface of the tibia, there is merely lateral displace- 
ment with marked abduction of the foot and increased breadth of the 
ankle (Plate XXIV ) Should the force continue to act, the astra- 
galus may be carried sufficiently outwards to clear the lower end of 
the tibia, and then an upward and to a less degree a backward dis- 
placement is added, causing great eversion of the foot and deformity 
of the ankle On the inner side either the ligament or the malleolus 
maj' yield 

/ ( c ) In another variety the injury consists in the usual type of 
fracture of the fibula, associated with an almost transverse fracture 
of the tibia, just aboyejhe base of the inner malleolus (Plate XXV ) 
In this form, the lower end of the shaft of the tibia projects beneath 
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the skin, and is likely to be mistaken for the tip of the malleolus , if 
this error is committed, and the fracture allowed to unite without 
proper rectification, considerable deformity results In rare instances, 
the lower end of the tibia may project through the skm, thus render- 
ing the fracture compound 

(d) A similar injury m children may produce a separation of the 
lower epiphysis of the tibia, whilst the fibula yields m the usual 
situation The line of separation m the tibia is more or less trans 
verse, but may extend into the diaphysis on the outer side 

In almost all of these varieties the ankle-joint itself is opened, and 
this, combined with the amount of bleeding that occurs into tendon 
sheaths and muscles around, and the difficulties often associated with 
fixation of the fragments, explains why the results of these cases are 
frequently so unsatisfactory Should union occur with the foot in a 
false (t e , everted) position, a large mass of callus develops between 
the shaft of the tibia and the malleolus 

2 Displacement of the Foot Inwaids — When the patient slips on the 
outer aspect of the foot, the astragalus is forcibly driven against the 



Fig, 190 — Dupuytren's Splint applied for Pott’s Fracture (Tillmanns ) 

inner malleolus, which may be broken off or impacted into it The 
outer malleolus is dragged inwards with the foot, and owing to the 
integrity of the inferior tibio-fibular ligament, which acts as a fulcrum, 
the fibula yields at the same spot as in Pott’s fracture The foot is 
displaced inwards, and perhaps slightly backwards 

3 Displacement of the Foot backwards, by catching the heel and 
tripping forwards, is usually associated with fractures of the tibia 
and fibula m the same position as m Pott’s fracture, but eversion of 
the foot is absent (see dislocation of the ankle backwards, p 643) 
Treatment — In reducing these fractures, traction should be made 
upon the foot after the tension of the calf muscles has been relieved 
by flexing the knee, or by tenotomy of the tendo Achilhs , the position 
of the internal malleolus must be accurately defined Before applying 
the splints, careful attention must be given to the following points 
f(a) The foot must be maintained at right angles to the leg, {b) the 
iheel must not project unduly backwards , and ( c ) the foot must not 
be rotated on the leg — 1 e , the inner surfaces of the great toe, internal 
malleolus, and patella must be in the same line A pair of Cline’s 
splints is often sufficient to steady the parts in simple cases Some 
patients are better treated, however, by a Dupuytren’s sphnt(Fig 190), 
which is really a Liston’s splint on a small scale It reaches from the 



PLATE XXIII 



Pott s Fracture, showing Separation of Internal Malleolls and 
Fracturt of Fidlla 

(Tor the loan of the negatue from which this plate was prepared we are in- 
debted to Mr Caldwell, of 62 'Welbech Street ) 
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PLATE XXIV 



Dupuytren’s Fracture, with Well-marked Displacement Outwards of 
the Foot, as well as of the Lower Fragment of the Fibula and 
the Internal Malleolus (Skiagram taken from in Front ) 

36—2 




PLATE XXV 



Separation of Lower Epiph\sis of Tibia associated with Fracture of 
Fibula at the Usual Site of a Pott’s Fracture, which is therebi 
Closely Simulated (Mr A D Reid ) 
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knee to below the sole of the foot, and is placed on the inner side of 
the limb, the patient lying on the sound side during its application j 
A firm pad extends down as far as the base of the internal malleolus, 
and over this as a fulcrum the foot is drawn inwards by a handker-. 
chief applied around the ankle, and tied to the notches at the end of' 
the splint The foot being thus fixed, the upper end of the splint is 
bandaged to the limb Any tendency to backward displacement of 
the heel may be counteracted by the use of_a Macmtyre’s back-splint, 
or by the application of a Syme’s anterior horseshoe splint, which 
can be used m combination with a'Dupuytren It consists of a flat 
piece of wood, well padded, extending from the knee to the ankle 
along the crest of the tibia , the lower end is shaped like a horseshoe, 
the two limbs passing one on either side of the foot A handkerchief 
or piece of bandage is applied, with its centre over the point of the 
heel , it passes up on either side between the splint and the foot, 
winds over the former structure, and is tied behind the heel, which 
is thus lifted forwards As soon as possible, the limb should be put 
up in water-glass or plaster of Pans 

In the simpler forms, early massage may be employed, and then 
all tne retentive apparatus necessary is some adhesne plaster 
applied so as to cover in and encase the foot and ankle In the 
more difficult cases, where there is considerable displacement and 
much difficulty in keeping the fragments together, operation to fix 
them is quite justifiable 

In cases of vicious union after Pott’s fracture, it is usually 
/necessary to re divide the fibula, and to excise a V-shaped portion of 
/ bone from the tibia extending into the ankle joint, so as to enable 
t the malleolus to be brought in contact with the shaft 
■ Fractuie of the Os Calcis may result from direct violence, such as 
a blow or fall on the heel, or possibly from muscular action, the 
epiphysis being then separated, or the shell of bone into which the 
tendo Achillis is inserted being torn off The fragment thus 
separated is displaced' upwards by the contraction of the calf 
muscles and the resulting deformity is very evident If the line of 
fracture passes through the body of the bone there may be no dis- 
placement, owing to the attachment of the interosseous and lateral 
ligaments , but should the sustentaculum tali or greater process be 
broken, the arch of the foot may be more or less flattened When 
due to a fall from a height, the bone is often comminuted and the foot 
much bruised and swollen Treatment consists m immobilizing the 
foot in a plaster case if there is no displacement , but where the 
posterior part of the bone is drawn upwards, it must be approximated 
to the rest of the bone after flexing the ldg, m order to relax the calf 
muscles, or possibly after tenotomy A more satisfactory result may, 
however, be obtained by cutting down, and wiring or pegging In 
fractures which are likely to be followed by traumatic flatfoot, the 
patient must not be allowed to walk without an effective metal instep 
support 

Fiacture of the Astiagalus is usually due to falls on the foot from 
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a height, or from direct violence applied to the foot, as by a weight 
falling upon it The lesion is often a severe comminuted one, and 
portions of the bone may be displaced forwards or backwards, 
making a marked projection beneath the skm In a case recently 
under our care at hospital, the patient had fallen down a lift, alighting 
on his feet , both astragali were smashed, and this probably saved 
his kfe Such accidents are often associated with lesions ot the tibia 
or fibula, and possibly even of the femur The whole region of the 
ankle becomes infiltrated with blood, and an exact diagnosis is some- 
times difficult Treatment consists either m immobilization, which 
is likely to be followed by stiffness of the ankle, or m bad cases by 
excision of the bone or of projecting fragments 

Occasionally in less severe accidents the bone merely splits across, 
the lesion being usually situated about the neck Such is due either 
to the weight of the body flattening out the arch of the bone beyond 
the limits of elasticity, or, if the foot is dorsi-flexed, to penetration of 
the bone by the anterior edge of the tibia, impaction being even pro- 
duced in this way Massage and early mobilization should be 
employed in such cases 

Other bones of the tarsus are occasionally fractured, but these 
lesions require no detailed description 



CHAPTER XX 


DISEASES OF BONE 
Inflammation of Bone 

General Consideiations — Bones are divided into the long , the short, 
and the flat, each of these consisting of compact and cancellous tissue 
In tlie short bones there is but a thm layer of compact tissue sur- 
rounding a cancellous central mass, the meshes of which are filled 
with medullary fat and connective tissue In the flat bones the 
compact tissue forms two limiting plates, separated by a layer of 
cancellous tissue (known in the skull as the diploe) In long bones 
the shaft consists of a tube of compact structure, surrounding a 
space which is normally filled with medulla, and known as the 
medullary canal , at each end it gradually merges into a larger mass 
of loose cancellous tissue, the interstices of which are similarly packed 
with vascular fatty medulla, which apparently performs the function 
not only of, maintaining the ntTEfifion oT~flie bone, but also of elabo- 
rating tKe" blood Prolongations from the medulla extend into the 
Haversian canals, and are thence continuous with the periosteum, so 
that the mineral skeleton has incorporated within it a vascular fibro- 
cellular mass which permeates its whole structure 

The vascular supply of a bone is demed (a) from the nutrient artery 
which passes" into the medullary space, and there breaks up into 
branches which ramify through the whole of the medullary tissue, 
and thence extend into the Haversian canals , and ( b ) from the peri- 
osteum, an exceedingly vascular ensheathing membrane, from which 
small vessels pass perpendicularly into the Haversian canals, and 
establish a communication between the two systems These latter 
vessels are especially numerous and large close to the epiphyses 
Large \ eins occur m the medullary and cancellous interior, and are 
frequently thrombosed m inflammatory mischief, if the thrombus 
becomes infected, and so disintegrated, pyaemia is very likely to ensue 
The growth of bone manifests itself m three different directions 
(1 ) It increases in length from the shaft side of the epiphyseal cartil- 
age, "the epiphysis itself growing but little In the upper limb the 
chief increase in length occurs at the shoulder and wrist, whilst in the 
leg it is mainly evident on either side of the knee-joint, and this in spite 
of the fact that the so called nutrient arteries are directed away from 

509 o 
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these points (n ) Increase in breadth is produced by new formation 
of bone from the deeper layer of the periosteum, which contains 
many yellow elastic fibres, and a large number of angular nucleated 
cells, or osteoblasts, which are presumably the bone-forming agents 
(111 ) A bone increases in density by a new deposit of osseous tissue 
around the Haversian canals and cancellous spaces 

In considering the inflammatory affections of bones, it must always 
be kept m mind that the essential pathological phenomena (viz , 
hypermmia, exudation, and tissue changes, active or passive) are 
similar to those manifested m any other vascular structure, but that 
the resulting effects are modified by the limited space m which the 
^ssels lie, and the resisting character of the surrounding osseous 
tissue Hence any acutc^ inflammation, associated with rapid vascular 
engorgement and considerable exudation quickly poured out, leads to 
necrosis from thrombosis, due to increased pressure within the un- 
'^Iflifig bony canals If, however, the process is subacute , so that the 
tissue-liquefying properties of the exudation and the tissue absorbing 
. activity of the leucocytes can come into play, then osteo-poiosts or iaic- 
faction of the bone follows, a condition sometimes termed caues^ On 
cthe other hand, if the inflammation is clnonic, and due to causes other 
: tha n tuber cle 0£ the. pressure of tumourspthen new formation occurs, 
anct osteo-sclcjosis, or condensation, is most likely to result Tubercle 
in bones,' as elsewhere, causes primarily rarefaction of the tissue 
attacked, though sclerosis may be associated with or follow it, and 
the chronic pressure of tumours or aneurisms leads to rarefaction 
and atrophy locally, although a certain amount of sclerosis may be 
induced around 

Much needless confusion has arisen in connection with the teimi- 
nology of inflammatory affections of bone To all of them, whatever 
their nature or position, the term ‘ osteitis ’ might rightly be applied , 
but when the medullary cavity of a long bone is particularly affected, 
the term ‘ osteo-myehtis ’ is substituted, as also sometimes when 
masses of cancellous tissue, as m the os calcis, or sheets of it, as m 
the diploe of the cranial bones, become the seat of an acute inflamma- 
tion The vascular continuity between the periosteum and medulla 
through the Haversian canals will explain why a periostitis is always 
associated with osteitis of the underlying bone, and why an osteo 
myelitis is never strictly limited to the medullary cavity 

It is also important to realize that necrosis, caries, and sclerosis 
are results of inflammation, and must neither be confounded with 
the pathological processes leading to them, nor described as distinct 
diseases 

Necrosis, or death of bone, may occur in a variety of forms, and 
from marTy different causes, eg (a) From acute-l ocalized su ppura- 
tive periostitis, the sequestrum or dead mass being then simply a 
superficial plate or flake of the compact exterior (Fig 191) , (b) from 
acute infective osteo myelitis, the sequestrum then often involving 
fhe~whole thickness'of the bone, and invading more or less of the 
length of the diaphysis, if the condition is not early and efficiently 
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treated (Figs 193 and 194) , (c) from acute or subacute septic osteitis 
qf_cancellous bone, the sequestra being small spiculated fragments of 
the bony cancelh which have escaped absorption by the granulation 
tissue always forming m such a process , (d) frq>m tuberculous disease 
of„cancellous tissue, the sequestrum being light and porous, often 
infiltrated with curdy material, and rarely separated completely from 
surrounding parts, ( c ) from syphihtic _disea.se of ..cancellous or com- 
pact ti ssue, usually resulting mom excessive sclerosis, or gummatous 
disease of the periosteum which has become septic , (/) from the 
action „ofJ.ocal irritants, eg , mercury, or phosphorus fumes gaming 
access to the interior of the teeth , ( g ) occasionally as a simple senile 
loss of nutrition, as in senile gangrene , and ( h ) a variety, described 
by Surnames Paget under the name of c quiet necrosis,’ occurs as a 
result of direct injury, the sequestrum separating without suppura- 
tion , it is one of the causes of loose bodies m joints, and especially 
the knee, following a blow on one of the condyles 

The separation of scquesU a is always brought about by a process 
analogous to that by means of which sloughs and gangrenous materials 
are cast off from the body, viz , by complete absorption if small, 
aseptic, and surrounded by sufficiently vascular tissue , by absorption 
of as much as possible, in larger aseptic masses, granulation tissue 
invading and replacing the dead mass, and a line of separation form- 
ing as a result of defective nutrition of the most advanced layer , or, 
if septic, an active rarefying inflammation occurs in the neighbouring 
living tissue, which in time breaks down, and so sets free the dead 
mass (See m more detail at p 96 ) From the eroding action of 
the granulation tissue, the under surface of the sequestrum is always 
hollowed out, and, as it were, worm eaten m appearance Where 
sepsis is present, the process is more active, and is completed more 
rapidly, though with greater risk to the patient 

Can.es, or, as it is sometimes called, ostco poiosis, or rarefaction of bone, 
is a clinical condition resultmgjrom inflammation, and consisting in 
a„soft_and s P on gy state of the bone, wffiich, if it can be reached, 
readily breaks down on pressure with a probe It may result from 
the following conditions (a) A simple subacute inflammatory process, 
c g , during the early stage of repair in a fracture , ( b ) from acute or 
subacute septic or infective inflammation of cancellous tissue , ( c ) 
from tuberculous affections of the cancellous tissue or periosteum , 
(d) from syphilitic disease of the medulla or of the under surface of 
the periosteum 

Pathologically, it is characterized by the replacement of the 
medulla by granulation tissue, which usually contains some large 
multi-nucleated cells, or osteoclasts, and these seem to be closely con- 
nected with the removal of the bone The cancellous tissue becomes 
hollowed out to accommodate these granulations, and the osteoclasts 
are usually found occupying shallow depressions known as ‘ How- 
ship’s lacunae ’ In tuberculous and syphilitic lesions the bone cor- 
puscles often undergo fatty degeneration 

Caries may occur with or without suppuration (C sicca or supptira- 
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tiva ) , sometimes the development of granulation tissue is excessive, 
as when it fungates from the articular end of a bone into a joint 
(C fungosa ) Not unfrequently it is associated with necrosis, con- 
stituting a condition of cauo-ncaosis (or C neciotica), as m septic in- 
flammation of cancellous bone, minute spiculated sequestra being 
found in the discharge, whilst m tuberculous osteitis dead portions of 
larger size often occur In fact, caries and necrosis bear much the 
same relation to one another as ulceration and gangrene of the soft 
tissues 

If caries is recovered from, a subsequent condition of sclerosis 
usually follows, with loss of substance and often deformity 

Sclerosis of bone (osteo-sclerosis) is invariably the result of some 
chrome inflammatory affection, e g , (a) chronic periostitis, whether 
simple or syphilitic , ( b ) chronic osteo-myehtis, simple, tuberculous, 
or syphilitic , or (c) chronic osteitis of the compact bone, which is 
always secondary to one of the former In all cases the condition is 
due to a slow formation of new bone within the Haversian canals or 
cancellous spaces, thus diminishing their lumen , m syphilis this 
may progress to such an extent as to lead to their total occlusion, 
and even to localized necrosis from lack of blood-supply, especially 
when sepsis has occurred In tuberculous bones the sclerosed tissue 
is always at some distance from the focus of mischief, and may be 
looked on as Nature’s attempt to limit the spread of the disease , it 
forms also the final tissue or bone-scar in the process of repair m those 
cases where a cure has been obtained by natural or surgical means 

Classification of Inflammatory Affections of Bone 

I Periostitis 

(a) Acute localized, with or without suppuration 

(b) Acute diffuse, always associated with or secondary to acute 

infective osteo-myehtis 

( c ) Chronic simple, or hyperplastic 

(d) Chronic tuberculous 

(e) Chronic syphilitic 

II Osteitis, or inflammation of compact bone, which is always 

associated with and secondary to either periostitis or 
osteo-myelitis, and so will not be described separately 
The acute form results m necrosis, the subacute in 
osteo-porosis, and the chronic in sclerosis, except m 
tuberculous disease 

III Osteo-myelitis, or inflammation of the medulla of long bones 

(a) Acute infective 

(i b ) Subacute simple or infective, eg , during the separation of 
sequestra, resulting primarily m rarefaction, but finally 
m sclerosis 

(c) Chronic simple, tuberculous or syphilitic, usually causing 
general enlargement and sclerosis of the bone, even if 
locally some rarefaction is present 
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IV Infl amm ation of the Cancellous Tissue (Osteitis) may similarly 
be 

(a) Acute infective 

(b) Subacute simple or septic 

(r) Chrome simple, syphilitic, or tuberculous 
When limited to the aiticular end of a bone in a young peison, 
this is sometimes termed Epiphysitis 

It is unnecessary to describe in detail all these conditions, since 
many of the divisions overlap, and hence we shall group together 
the various acute and chronic affections m order to indicate the 
clinical signs and symptoms / /-.V v ^ 

Ac u t c.-_ Ln~ f l- a ma r?vT-i onS—Q r Bone ' , 

i Acute Localized Penostitis usually arises as a result of ttauifiatism 
applied directly to the bone, with or without an open wound , it may 



Fig 191 —Superficial Necrosis resulting trom a Localized Periostitis 

(Diagrammatic) 

A lcpiesents the necrosed tissue lying in continuity with the sunounding living 
bone, the penosteum is shipped up fiom it, and has an opening through 
which the pus has been chschai ged B shows a latei stage, in which the 
sequestium is being sepaiated by a piocess of laiefying osteitis in the 
immediately contiguous living bone, whilst an involucium, 01 sheath of 
new bone, is formed fiom the undet suiface of the penosteum , a cloacal 
apeiture lemams m the involucium for the escape of dischaiges C shows 
the condition of affans after the sequestrum has been lemoved 

also be determined by general conditions, sud^as-rheumatism-gout, 
and pyaemia, or by an extension of inflammatory mischief, as in an 
alveolar abscess 

Pathologically, the process consists of hypersemia of and exudation 
into the periosteum, which becomes swollen, turgid, and thickened 
This may be followed m due course by resolution, or may leave the 
bone thickened and m a condition of chronic inflammation , or sup- 
puration may ensue, and with it usually" a limited superficial necrosis 
In the last er ent pyogenic organisms of no great virulence must find 
an entrance to the area of mischief, and probably m cases due to 
trauma through the abraded or injured skin , m other instances they 
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may come from neighbouring foci of inflammation, or possibly auto- 
mfection may occur The inflammatory process extends to the small 
\ essels entering the bone from the under surface of the periosteum , 
these become dilated, next thrombosed and strangled by the pressure 
of the exudation around them, and finally pulled out from the osseous 
canals by the tension of the subperiosteal effusion and by the pepton- 
izing power of the bacterial products Consequently, the vitality of 
the superficial layer of bone is destroyed for an area corresponding 
almost exactly to that from which the periosteum has been stripped 
(Fig 191, A) 

As soon as tension has been relieved by the escape of the pus, repair 
commences Where the mischief is very slight and superficial, f he 
involved bone may entirely recover, or even small necrotic portions 
be absorbed If the dead portion of bone is more extensive, it will 
be separated from the subjacent living tissues by one of the processes 
already described (p 96), whilst from the under surface of the 
stripped up periosteum a casing of new bone is developed, constituting 
an mvolucium or sheath, at first spongy and cancellous m texture, but 
finally hard and sclerosed In the centre of this new formation are 
found one or more openings or cloaca; through which the discharge 
passes, and corresponding in position to the openings in the periosteum 
and skin made by Nature or the knife (Fig 191, B) 

Clinically, the symptoms of acute localized periostitis consist in the 
ordinary phenomena of acute inflammation, the pain being of an 
i ntens e aching character, worse at night, and increased by- lowering 
the limb or by any kind of pressure If a subcutaneous portion of 
bone is involved, a painful swelling develops, at first brawny in 
character, but when suppuration has occurred the centre softens, 
whilst the skin over it becomes red and oedematous When an abscess 
has burst or been opened, bare bone is felt beneath the periosteum, 
and the greater part of this denuded structure usually dies, and must 
then be either absorbed or separated , in either case a sinus remains 
for a time, leading down through a cloaca m the involucrum to the 
sequestral cavity From this either pus or serum will be discharged, 
according to whether the wound has become septic or not In about 
five or SlX weeks’ time the sequestrum is loose, and this may be 
ascertained by moving it with a probe within the osseous cavity, which 
is now lined on the inner aspect with granulation tissue 

Treatment — Rest, elevation of the limb, leeches, and fomentations 
are usually relied on locally m the early stages, whilst a good pur ge 
and specific anti diathetic remedies may be used generally Ik how- 
ever, the affection is not readily checked, and suppuration threatens, 
a free aseptic incision down to the bone is the best means of prevent- , 
ing necrosis Should an abscess form, it must be opened early, and 
possibly by this means death of the bone may be obviated or limited 
When necrosis has occurred, the parts must be carefully dressed and 
kept aseptic, until the sequestrum is detached An incision is then 
made over the involucrum, the periosteum stripped from it, one of 
the cloacse enlarged, and the dead bone removed The cavity will 
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nowiapidly fill up with granulations, and heal completely In many 
cases recovery may be expedited by chiselling away those portions of 
dead bone, which must ultimately be separated, without waiting for 
the tardy process of Nature , this should not be undertaken until the 
destructive changes have ceased, and then only to a limited extent 
The dead bone is recognised from the living by its white appearance 
aiicTbyTitftrbleed nfg'when-cu t ~ 1 " 

1 2 ' Acute Infective . Osteo-myelitis (Syu Acute Ne crosis. Acute Diffuse 
oi Infective Peiiostitis,„Acute_Diaphysitis, Acute Panostitis) — This 
disease ’usually occurs m children, often of a tuberculous inheritance, 
andTrofunfrequently follows one of the exanthemata (e g , measles or 
scarlet fever) It generally commences before the age of puberty, and 
is an affection “of the gravest import , the multiplicity of names 
attached to it suggests quite accurately that its manifestations may be 
very diverse m character 

Pathology — The patients are always in a state of depressed general 
health, so that their germicidal powers are considerably diminished 
Moreover, spots of localized. ulceration are often present in the throat, 
mouth, or intestines, which give a ready entrance for micro organisms 
into the system Evidently some of these must be circulating within 
the blood, ready to attack any area of diminished tissue resistance 
A slight injury m the shape of a slcairuor a wrench, which is often 
entirely overlooked or forgotten, may suffice to determine the com- 
mencement of an inflammatory process which rapidly spreads by 
continuity of tissue, until perhaps the whole structure of the bone 
may be affected 

The majority of the ligaments and not a few tendons are inserted 
into the epiphysis, and hence articular strain must be mainly felt m 
the juxta^epiphyseal-region; Ye , immediately beyond these insertions 
It has been already mentioned that the traumatic separation of 
epiphyses is liable to be followed by suppuration, even m healthy 
'children, and it is easy to understand that m an unhealthy child a very 
slight injury m the epiphyseal region may determine a similar process 

Theudisease almost always starts in the soft vascular tissue on the 
shaft side of the epiphyseal cartilage, but occasionally it commences 
nrtllff'epiphysis" itself at the margin of the ossifying centre, and m a 
few instances (mainly amongst young adults) it may be preceded by 
a patch of localized periostitis, suggesting that an acute infection has 
supervened upon a subacute periosteal focus The bacteria, once 
admitted, grow and multiply rapidly, and give rise to inflammatory 
phenomena, the nature and extent of which depend largely on the 
exact situation of the infective focus, the amount of resistance offered 
by surrounding tissues, and the virulence of the organisms As in 
any other part of the body, the trouble is most likely to travel along 
the line of least resistance 

i If the_ process commences m the periphery of the juxta- 
jspipfiyseal region close to the periosteum, the line of least resistance 
’will be towards that structure, and hence a su l-pei losieal abscess may 
form, whilst the central portions of the bone may escape'ldmost 
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entirely The extent of this abscess varies, but considerable portions 
of the diaphysis may be denuded, resulting in extensive necrosis It 
rarely extends to the neighbouring joint, owing to the close bond of 
union which exists between the diaphyseal periosteum and the epi- 
physeal cartilage In this variety an 
early incision to let out the pus may 
suffice to prevent necrosis, or, at any 
rate, to limit it The constitutional 
symptoms will be less severe than in' 
other varieties, there is~3ess Jikehhood 
of the developmentjqf pyaemia, and* the 
toxie-'fever soon disappears after the 
removal of the pus Subsequently the 
same course of events occurs as m the 
localized variety of acute periostitis — 
viz , an mvolucrum forms, perforated 
by one or more cloacae, and the seques 
tram in time separates 

A good illustration of this type is to 
be found m the acute periostitis which 
affects the lower end of the femiit It 
almost alwaj s starts, posteriorly, strip- 
ping ~tHe thin periosteum off the hack 
of the bone as far as the bifurcation of 
the linea aspera Its preference for this 
situation is evidently due to the fact 
that strains upon the knee-joint are 
mainly experienced when the limb is 
hyper-extended, and that such strain is 
directed to the postenor ligaments, and 
hence the postenor portion of the epi- 
physeal line is likely to suffer A 
abscess develops, and inasmuch as it lie 
deeply, it is often allowed to progress^ 
for some time, one result being that the; 
osteogenetic powers of the periosteum 
always somewhat thin in this region 
are destroyed, so that an mvolucr um rarely forms jn this particular 
example of necrosis Removal, of ”tKe ''sequestrum is also difficult, 

from anatomical' reasons, and hence amputation is sometimes 
required 

~2 Should the process start i n th e.centre of the juxta epiphyseal 
region, it may spread in several directions, and the results vary 
considerably 

(a) The process may reach the periosteum first, and then the 
phenomena of a diffuse sub periosteal, abscess, as indicated above, 
with the addition o'f~"the symptoms due to its deepei origin, will 
manifest themselves This is, perhaps, the most usual course for 
the disease to take 



Tig 192 — Acute Osteo 

MVELITIS OF THE LOWER END 

of the Femur in a Child 
of Nine Weeks (After 
Lexer ) 

IC, Intermi condyle , K, centie 
of ossification in epiphysis , 
A, abscess cavity in epiphyseal 
line , S, sequestrum , I, m- 
volucrum 
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(р) If the infection extends along the medullaiy cavity, the most 
typical" form of osteo-myehtis ensues (Fig 192) The medulla 
becomes intensely hypersemic , the veins are thiombosed , localized 
foci of suppuration and gangrene appear , and m consequence of the 
increased pressure infective emboli are likely to be detached and 
pyaemia to follow Even if the latter does not supervene, the general 
condition lTprofoundly affected by the absorption of toxins Sup- 
puration also occurs beneath the periosteum, although the amount 
of pus may not be great at first , but the membrane is stripped up 
from the diaphysis, perhaps to such an extent as to involve the 
whole length and circumference of the shaft Unless prompt 
measures are taken to limit the progress of the disease, necrosis is 
certain to follow, usually implicating the whole thickness of the 
diaphysis, and sometimes its whole length In fact, the diaphysis 
is occasionally found lying loose m an abscess cavity, the two 
epiphyses having been detached 

(с) It .has been already mentioned that, owing to the intimate 
connection between the periosteum of the diaphysis and the i 
epiphyseal cartilage, the neighbouring joint usually escapes infection | 
Should, however, the^epiphyseaL-line be within -the joint, as„m. the| 
hip, it must perforce become the seat of an acute infective arthritis! 
"as soon as the bacteria reach its periphery Xhe_elbow-joint is 
similarly liable to suffer when bacteria attack the upper encl of the 
ulna, since the epiphysis is a mere flake of bone, and the greatef 
part of the olecranon is derived from the shaft Sometimes the 
junction cartilagejs softened and destroyed by the organisms, sothaj 
the inflammation spreads through the epiphysis to the articula| 
cartilage, which is eroded, and the joint opened Occasionally the 
pus burrows along the soft tissues outside the bone, as along the 
biceps groove into the shoulder-jomt 

In infants, where there is little or no bone, the cartilage may be 
rapidly destroyed, and an opening made through it into the joint, 
giving rise to what was described by Sir Thomas Smith as the acute 
arthritis of infants 

( d ) When the organisms are of a less virulent type, the process 
may be much more localized and subacute m nature, resulting m a 
limited central necrosis, or in a chronic abscess inside the bone if the 
part involved consists of a mass of cancellous tissue, as in the head 
of the tibia A similar condition may affect certain epiphyses which 
occur away from joints, and some chronic abscesses m such situa- 
tions as the great trochanter may be explained on these grounds 
An occasional result of a subacute non-suppurative osteo-myehtis is 
bending of the affected bone, especially if the patient is able to put 
any pressure or weight on it 

The otgamsm generally found in this disease is the Staphylococcus 
pyogenes aincus, but occasionally others are responsible for it, and the 
symptoms vary somewhat with the causative microbe Thus, if due 
to the Staph pyog albus, the process is less acute , a good deal of 
brawny infiltration of the periosteum ensues, and necrosis is more 

37 
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easily prevented by early treatment , this variety is sometimes 
termed ‘ periostitis albummosa ’ The Streptococcus pyogenes , if 
present at all, is only found m young children^ ancTthe resulting 
necrosis is often less extensive The P neumoc occus has also been 
frequently discovered in this disease in children, as well as the 
B coh, which latter only occurs m association with other organisms , 

l *tlieresultmg pus is very foul 

>'/ ClimeafxHistory — The disease usually commences abruptly with a 
rigor, followed by highjever and severe pain m the limb, which soon 



A B 

Fig 193 — Diagram of Massive Necrosis after Acute Osteomyelitis 

(Billroth ) 

In A (cTily)the neciosed tissue, though continuous above and below with the 
heilthy bone, is sui rounded by a cavity fonned by the stripping up of the 
peuosteum, and from it two sinuses pass to the extenor, in B (late) the 
sequestrum is supposed to have been loosened and removed, and the cavity 
lemaining is lined by granulation tissue, and suiiounded by a thick 111- 
volucrum of new bone, in which two cloaca; exist 

( becomes swollen, brawny, and congested It may at first be mistaken 
for an acute attack of rheumatism, although the fact that the inter- 
. articular portion is affected, and not the articulation, should, readily 
|prexent this error The pain is of an extremely severe nature, so 
’that the child screams whenever"the limb or even the bed is touched 
Should the trouble be mainly limited to the peuosteum, evidences 
of its being stripped off the bone, and of the accumulation of pus 
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beneath it, soon show themselves An abscess forms which may 
quickly transgress its periosteal boundary and burrow under fascial 
or muscular planes , its limitation to the dia- 
physis has been already explained , but, 
altho ugh „the neighbouring joints may escape 
infection, they are very likely to suffer from 
a serous exudation, and subsequently some 
restriction of movements may be observed 
Sooner or later the abscess bursts or is opened, 
giving exit to a larger or smaller amount of 
pus, and the subjacent bone is found bare and 
apparently dead Possibly the relief of tension 
may suffice in such cases to limit the mischief, 
the periosteum again becoming adherent to 
the bone, and a cure being established with- 
out extensive necrosis More frequently a 
considerable portion of the shaft loses its 
vitality, and has to be separated m the 
manner already described, whilst an involu- 
crum forms around it from the periosteum 
(Figs 193 and 194) If a mixed infection 
has not occurred, no fever or bad consti- 
tutional symptoms need be expected during 
this later stage Sometimes the process is so 
acute as to cause actual sloughing or disin- 
tegration of the periosteum, so that its osteo- 
genetic powers are destroyed, and subsequent 
repair becomes difficult or impossible 
/ When the medulla itself is more especially 
involved, the symptoms of pyaemia or of severe 
toxaemia become very prominent, and the 
child may die from this cause before the local 
mischief has been able to advance very con- 
siderably The pam will continue to be of a 
severe character, although the patient’s per- 
ceptions may be so blunted by the toxic con- 
dition that it lies more or less unconscious 
JThe ^swelling of the limb is not so great as 
in the former type, but the mischief may be 
very extensive, and although there is no great 
collection of pus beneath the periosteum, yet 
it may be stripped up along the whole length 
of the shaft, and even detached from the epiphysis at each end 
Should the child not die of toxaemia, extensive destruction of bone 
is certain to result 

Whemthe epiphysis is attacked, the symptoms commence in the 
same way, but are likely to be followed by those of an acute sup- 
purative arthritis (p 652) This affection is sometimes termed acute 
epiphysitis It is almost limited to infants and very young children, 
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Fig 194 — Necrosis fol- 
lowing Acute Osteo- 
myelitis (From Speci- 
men in College of 
Surgeons Museum ) 

The irregular new bone 
of the involucrum is 
well seen, and within 
it poitions of the se- 
questi um 
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and is said to occur most frequently m the subjects-mf inherited 
syphilis The head of the humerus and the upper and lower ends of 
the femur are 'the parts most commonly invoh ed In some of these 
cases the ligaments are so seriously weakened and relaxed that a 
loose flail-jomt results 

In the milder types of osteo-myelitis, the patients complain of severe 
pain m one of the bones (one type of ‘ growing pain ’), and this may 
be attended by some degree of fever and of local disability The symp 
toms may quiet down after a time and no harm result, but in some 
cases the growth of the bone will be checked or entirely stopped 
In other patients a subacute or chronic abscess may form gnd perhaps 
come to the surface at a later date, and on opening it a sinus is found 
leading to the interior of the bone, in which a sequestrum of cancel- 
lous tissue is found In such a case the surrounding bone may at 
first be rarefied to such an extent as to bend under the weight of the 
body, but m the later stages is certain to be much thickened and 
very sclerosed 

The Prognosis of the acute form is always grave Life may be 
threatened by pyaemia or toxaemia m the early stages, whilst later on 
hectic fever, amyloid disease, and exhaustion, may terminate the case 
if sepsis has been admitted 

The utility of the limb may be unimpaired if the disease has not 
been too extensive, and if prompt treatment has been adopted , but 
if life is threatened by toxmmia, or if neighbouring joints are sup- 
purating, or if the osteogenetic powers of the periosteum have been 
destroyed by the acuteness of the process, amputation may be required 
In cases which have recovered, excessive growth of the bones some- 
times follows, owing to the long-standing hyperasmia of the part , 
but if the epiphyseal cartilage has been much affected the limb may 
be stunted m its subsequent development 

Treatment — Prompt surgical interference must be adopted in order, 
if possible, to cut short the malady As soon as the local pain and 
high fever give evidence that this affection is present, ajxee-incision 
should be made m the long axis of the limb through the periosteum, 
whether pus can be detected or not The surgeon will then proceed 
to investigate carefully the condition of the bones by inspection and 
the use of the finger and probe As a rule, he will find himself in 
the neighbourhood of the epiphyseal cartilage, and if the case has 
been taken in hand early, it is possible that the mischief will be quite 
limited, all that is then required is to scrape -on gouge away the 
softened and hypersemic bone at the end of the diaphysis, together 
with any necrotic tissue which may be present, taking the greatest 
care not to perforate the epiphyseal cartilage The cavity thus 
formed is thoroughly washed with an antiseptic , a dram-tube or gauze 
packing is inserted, and m all probability recovery will rapidly ensue 

If the case has gone further, the periosteum will be found stripped 
from the bone for a varying distance, although but little pus may be 
found beneath it Under these circumstances it is always necessary 
to open up by gouge, drill, or cutting-pliers the medullary canal, so 
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as to allow pus to escape and the hypersemic and gangrenous fatty 
tissue contained therein to be scraped out If this proceeding involves 
a considerable portion of the shaft, it may be possible to leave bridges 
of compact tissue here and there, scraping out the medullary cavity 
beneath them When grave constitutional phenomena are present, 
associated with loosening of the epiphysis, it will often be found 
expedient to amputate in order to prevent death from toxaemia 

rr'the 'periosteum ' has been more extensively involved, a large 
amount of bone, possibly the whole diaphysis, is denuded, and per- 
haps both epiphyses are loosened The dead diaphysis should be 
removed at once if the leg or fore-arm is involved, as there is always 
a second bone to maintain the length of the limb , but for the femur 
and humerus sequestrotomy should be delayed — immediate removal 
would lead to hopeless shortening and crippling of the limb Some 
surgeons have recommended that a bone-graft or suitable rod of 
celluloid or ivory should be inserted to take the place of the resected 
diaphysis and stimulate the osteogenetic powers of the periosteum , 
there is no objection to such an attempt being made, provided that 
asepsis is maintained, but it is very questionable whether much good 
will follow 

When there is any doubt as to the actual condition of the bone, 
and the symptoms indicate that the medulla is not much involved, 
its immediate removal is undesirable , the pus is allowed to escape 
through a free incision, the cavity is well irrigated, and the stnpped- 
up periosteum allowed to fall back upon the bone, and regain adhesions 
to it, if possible Drainage is provided for, strict asepsis maintained, 
and the discharge soon becomes merely serous A portion of the 
bone dies, and during its separation from neighbouring parts becomes 
incased in a newly-formed involucrum When the sequestrum is 
free — that is, in about five or six weeks — seqiiestiotomy will be required , 
it consists in reflecting the periosteum from the new casing, and m 
enlarging or uniting one or more of the cloacae, so as to allow the 
sequestrum to be withdrawn , it sometimes expedites matters to 
divide the sequestrum into two portions, and then to deal with each 
separately The cavity thus left is well irrigated, and either drained 
or packed with gauze, so as to allow it to heal from the bottom by 
granulation Occasionally the operation for removal of the seques- 
trum is exceedingly difficult and dangerous, owing to the situation of 
the sinuses, and in some places, e g , the posterior aspect of the lower 
end of the femur, it is almost impracticable to reach it , under such 
circumstances amputation may be preferable This summary proceed- 
ing may also be needed in the course of this disease on account of 
pyaemia, defective repair, exhaustion from chronic sepsis, or suppura- 
tion m a neighbouring joint 

3 The Acute Septic Osteo-myelitis which arises as a result, of 
mfectionjrom without, eg, in cases of compound fracturepand after 
amputation, excision, or even osteotomy, requires a separate descrip- 
tion The clinical history of a case involving the shaft of a long 
bone is as follows The patient during an attack of septic traumatic 



582 


A MANUAL OF SURGERY 


t 


m 


fever due to an injury or operation has one-or -more rigors, which 
suggest the existence of pyaemia, and is suddenly seized with severe 
pain in the limb, which becomes intensely sensitive On examining 
I the wound, the soft parts are found to be un- 
| healthy and infiltrated, the lower end of the bone 
| is bare and yellow, and from the interior a 
| stinking mass of gangrenous medullary tissue 
I sometimes protrudes Should early and efficient 
r treatment not be undertaken, the patient runs 
a consideiable risk of succumbing to pyaemia or 
septic intoxication, whilst a varying amount of 
the interior of the bone dies (central 01 tubular 
ncoosis), and a small segment of its whole thick- 
ness below, so that the sequestrum which 
ultimately separates is annular and conical 
(Fig 195) Should the patient survive, the 
necrotic tissue gradually separates, and during 
this process a mass of new bone is formed from 
the under surface of the periosteum, so that the 
shaft becomes much thickened externally In 
the slighter cases a mass of granulations projects 
from the medullary cavity of the divided end 
of the bone, and m this there may be a newly- 
forrned bony substratum 

Treatment — The wound is thoroughly opened 
up as early as possible, flushed out, and the 
sloughing medullary tissue scraped from the 
interior of the bone, which is subsequently 
disinfected with pure carbolic acid, a dram-tube 
or gauze wick being placed in it for a few days 
A certain amount of necrosis follows, but with 
out high fever or toxsemia Should this treatment fail, amputation 
will be required 

A similar process may also invade the short bones, and the cancellous 
extremities of long bones, being often secondary to septic arthritis, 
or to a compound fracture involving such parts The local and 
general phenomena are very similar to those detailed above, except 
that no large sequestra are formed, the dead bone coming away m 
small spicules (one form of canes necvotica'), whilst the pain and fever 
are less severe, and there is less likelihood of the development ot 
pyaemia Treatment consists m free drainage, removal of the septic 
tissue, and efficient purification of the wound 






Fig 195 —Tubular or 
Con ical Sequ es- 
trum from Septic 
Osteo mi turn 
after Amputation 


Tiphoid Osteitis 

Affections of the osseous system tic not uncommon in tjphoid fevei, inc * 
usually come on about the third week or duiing the eat ly stages of convalescence 
The tibia and ribs aie most often iffeeted, and in a luge percentage of cases 
tjphoid bacilli, with or without pyogenic cocci, will be found It is cuuous to 
note how long the organisms may he latent in the tissues befoie causing an 
abscess — in one case (Sultan’s) for six ycais The double commences either as a 
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puiostitis 01 osteo-myehtis, sub'icute m chuictei, often linpi o\in" foi 1 time, and 
then 1 elapsing It often de\elops -in abscess, 'ind then some amount of neuosis 
ol canes may tollow , thus m a ease leeently opeiated on by one of us a con- 
sideiable sequestium wis lemoved fiom the uppei thud 
of the femur, whilst in the opposite leg theie hid been an 
ibseess in a sunilai position, but without death of bone 
The abseess is subaeute 01 ehionie, and the afleeted bone 
maybe eaiious rathei than neeiotic On its hist appeal - 
ance the affeeted limb should be elevated and fomented, 
and fiequently the 11101 e aeute symptoms will yield , but 
the pait olten lemains enl aged, swollen, and tendei, and 
e\ iceibations of p 1111 aie not unlikely to oueui fioin time 
to time, soonei 01 latei leiding up to the foimation of an 
abseess When suppui ition has oeeuited, the pai ts must 
be fieely incised, diseased bone lemoied, gi anulation tissue 
set aped away, and the pai ts disinfected with liquefied 
caibohc aud The wounds lie usually found to be c\- 
ticmcly ehionie and indolent, ind may lequne sci aping 
scvual times 


&r, 

tpMbv-V 


it- 


1 ti 


11 


Chronic Inflammation or Bone 

Chiomc Osteo -periostitis — By this disease is 
meant a chronic inflammatory condition of the 
bone, which results in overgrowth, thickening, and 
condensation 

Varieties — (a) It may arise as a localized chronic 
periostitis, traumatic, rheumatic, or syphilitic in 
origin, or due to the close proximity of a chronic 
ulcer^ it is characterized by a formation of new 
bone beneath the periosteum, the so called node 
(Fig 196) The cancelh are arranged at right 
angles to the surface, in consequence of the new 
tissue forming around the small vessels, which enter 
the bone from the under surface of the penosteum 
At first this new material is soft and spongy, but it 
rapidly becomes hard and sclerosed, and a similar 
condition affects the subjacent compact structure, 
which is thickened and indurated by a new forma- 
tion around the Haversian canals If the irritation 
persists, as in the case of a chronic ulcer, this con- 
dition jrnay run on into the following variety 

iff) The diffuse foim of chronic osteo penostitis 
usually originates m some deep-seated or cential 
affection, tuberculous or s yphil itic .in nature, and 
tends to involve the -whole bone, although it is 
sometimes limited to one or other end If tuber- 
culous, there may be a small abscess 01 some 
central necrosis, and around this focus of prolonged 
lrutation the bone becomes thick and indurated 
In the later stages a considerable new formation 
may occur beneath the periosteum, and the medul- 
lary canal become entirely obliterated If syphilitic m origin, it may 


Fig 196 — Chronic 
Osteo- perios 
titis of Tibia, 

SHOWING THL 

Fusiform Swel- 
ling on THE 
Front of the 
Bone consisting 
of Dense Osse 
ous Tissue and 
the Medullari 

C A V I T 1 E N 
CROACHED UPON 

(Museum of 
Roial College 
OF SURGrONS ) 
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be due to a cential gumma, or a general condition of sclerosis may 
supervene without any localized focus 

The Syjnptoms consist of deep aching 'pain in the limb, worse m 
bed, with perhaps tenderness over some particular spot 11ns latter 
condition is especially evident in cases where an encysted abscess 
exists m the head of a bone, such as the tibia On examination the 
bone is felt to be thickened, and its surface more or less nodulated If 
the disease is limited and superficial, a distinct node may be felt, 
consisting of a hard, fusifoim, and tendei swelling Where the 
enlargement is more general, there is less tenderness, though the 
pain is constant 

The Diagnosis of such cases is not always easy, the enlargement 
of the bone being sometimes mistaken for the catty stage of a malignant 
turnout Ihe rate of growth w ill be of httle T assista:n'ce7"since it is 
very variable , but a tumour may have more defined limits, and its 
tension is often not the same throughout Skiagraphy is valuable in 
this direction, since in simple chronic periostitis the bone is solid and 
throws a continuous and well-defined shadoAv, while m malignant 
disease a certain amount of soft tissue is sure to be present, either 
centrally or peripherally, easily penetrated by the rays, and hence 
leaving gaps m the shadow If, in spite of such assistance, the case 
is still doubtful, an exploiatory incision will be required 

The Treatment at first consists m resting the limb, applying counter- 
untation ( e g , iodine pamt or the actual cautery), and giving iodide of 
potas sium internally If relief is not thereby obtained, an operation 
will be necessary An incisio n is made over the whole length of the 
thickened bone through the periosteum, which is stripped aside, and 
if merely a nodular enlargement is present, the new formation is 
chiselled away When the whole thickness of the bone is involved, 
a gutter or trench must be made by gouge and mallet, extending into 
the medullaiy cavity, and its length corresponding to the enlarge- 
ment The soft parts are then loosely drawn together and the wound 
dressed , the hollow will fill with blood-clot, and this is allowed to 
organize (p 251) If enough bone has been removed, most satis- 
factory results follow , but m some aggravated conditions which have 
lasted for many years amputation is required 

Tuberculous Diseases of Bone 

Bone may be affected m two ways by tubercle, either the perio steum 
or the cancellous tissue being primarily involved 

1 InTTubeTculous Periostitis a specific infiltration of the penos 
teum is met with, consisting of a deposit, partly in that membrane 
and partly under it, of pulpy granulation tissue containing the 
characteristic miliary tubercles, which are chiefly developed around 
t he \ es sels passmg Jrom the periosteum into the Hone" As m tuber- 
culous disease^ elsev here, caseation and suppuration are likely to 
follow, leading to the formation of abscesses, w'hich are primarily 
subperiosteal and filled w ith curdy pus , these m time find their ivay 
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to the surface, either directly or by more or less tortuous channels, 
and leave sinuses, extending down to the bone The final effect of 
such a condition depends largely on whether the subjacent bone 
consists of thick or thin compact tissue If the compact bone is 
thick, the disease is usually localized to the part first affected, the 
surface of the bone escaping entirely, except some slight supeificial 
erosion Occasionally, howe\ er, the disease may spread along the 
periosteum, and involve a neighbouring epiphysis or joint It the 
compact bone is thin, as m the bodies of the vertebrae, the underlying 
cancellous tissue is almost certain to be secondarily affected 

Clinical Histoiy — In the early stages a somewhat diffuse elastic 
or pulpy swelling forms over the bone, which is slightly tender^ on 
pressure It takes some weeks or months to develop, and on skia- 
graphy the underlying osseous tissue may appear quite normal m 
texture In the latter stages, when caseation or suppuration is 
present, the swelling often becomes more defined and its surface 
nodulated , it then somewhat resembles an ordinary node, but is 
usually more irregular m shape, of somewhat unequal consistency, 
and on firm pressure small portions may be felt to give way If an 
abscess forms, the pain becomes greater, but it diminishes as soon as 
tension is relieved by discharge of the pus The admission of sepsis, 
however, increases the trouble It is probably seen m its most 
typical form in connection with the ribs or sterngm 

Treatment — In the early stages, constitutional treatment may 
suffice, together with rest and carefully-adjusted pressure, as by 
strapping with Scott’s dressing The condition, however, demands 
incision if a neighbouring joint is threatened, or when suppuration 
has occurred P'ree removal of all the granulation tissue and 
softened bone with a Volkmann’s spoon is required, disinfection of 
the cavity with undiluted "carbolic acid, and stuffing it with gauze 
soaked in a sterilized emulsion of glycerine and iodoform (10 per cent ), 
the wound being allowed to granulate from the bottom In dealing 
with the ribs, complete excision of the affected portion is advisable 
2 Tuberculous Osteitis always arises in cancellous tissue, and it 
affects the short bones, or the shafts or ends of long ones 

(a) The shoit bones of the hands and feet are very liable to this con- 
dition It occurs in weakly children with a tuberculous inheritance, 
ommjlhose wliose general health lias been depressed by one of the 
exanthemata, or sometimes in those otherwise healthy Some slight 
injury may deteimme the onset of the attack, which frequently mvoh es 
se\eial bones simultaneously When the phalanges are imolved, 
the disease is known as Tubeiculous Dactylitis 

Clinical History — I he affected bone becomes slowly enlarged, 
expanded, and painful, the pain being, however, slight m amount, 
though sometimes worse at night This continues for some time, 
until finally one spot rapidly increases in size, becoming red and 
tender, and finally an abscess forms, which bursts or is opened, 
lea\ ing a sinus, dov n which a probe can be passed into the carious 
intei 101 of the bone Occasionally contiguous joints are involved in 
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this process, whilst the tendon sheaths are also liable to be affected , 
a large portion of the swelling is due to periosteal infiltration 
(Fig 197) 

Pathology — A deposit of tubercle bacilli occurs m or around the 
bloodvessels in the interior of the bone, which may have been 

previously tendered somewhat hyper- 



Fig 197 — Tuberculous Dac- 
ti litis (Roial College of 
Surgeons Museum ) 


semic as the result of an injury The 
organisms produce their usual effect, 
viz , transformation of the noimal 
medullary tissue into pulpy granula 
tion tissue containing tubercles, the 
bony cancelh becoming meanwhile 
eroded and rarefied, and the bone coi- 
puscles undergoing fatty degeneration 
(vide Canes, p 571) Sequestra occa- 
sionally form, but more often in adults 
than m children, owing to the greater 
density of the bone m the former They 
are due to a cutting-off of the blood- 
supply of a definite portion of the bony 
tissue, either as a result of tuberculous 
endarteritis, or from early caseation 
within the cancelh of the whole of the 
granulation tissue The sequestra are 
soft and friable, usually yellowish 
white m colour from the presence of 
the caseating tissue in their substance, 
and are seldom completely separated 
from the surrounding bone , thus, they 
are often quite clear superficially and 
laterally, but adherent on the deeper 
side When the tuberculous disease 


his disease started in the pro\i d oes no t invohe the whole bone, the 

iT 1 nntoio"iyf'tL n iubacutous nearest healthy tissue may become 
material having involved (he sclerosed, and thus one not unlre 
penosteum and tendon sheath, quently finds a central sequestrum 
whilst the fiist intei phalangeal surrounded by rarefied bone which 

Thele 'is nso°'a ''considerable ™f r g es into an area of sclerosed tissue 
foimition of gianulation tissue When a tuberculous focus becomes 
on the doisal aspect septic, the destructive process increases 

. in rapidity, and minute spiculated 

sequestra often come away m the discharge The term expansion of 
bone used above is scarcely correct, inasmuch as the enlargement is 
due to absorption on the inner aspect, whilst there is a new formation 
of bone under the penosteum Skiagraphy is a useful adjunct in 
estimating the amount of disease present, since the affected bone is 
less dense, and consequently light areas appear m the midst of the 
dark shadow cast by the bone (see Plate XXVI ) 

The Treatment of tuberculous dactylitis m the early stages con- 



PLATE XXVI 



Tuberculous Disease of Radius 

The patient was a lach oxerffftj jears of age who had suffered for some months 
from pain and swelling of this bone The site and extent of the disease is 
indicated bj, the light area m the shadow of the bone E\ entuallx amputa- 
tion was lcquired 
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sists m attention to tne general health, together with rest locally, and 
perhaps strapping the parts with Scott’s dressing Should the disease 
progress in spite of such measures, operation must not be unduly 
delayed, since neighbouring joints and tendon sheaths are very likely 
to be attacked An incision is made down to the bone at some 
suitable spot where tendons or other important structures will not be 
injured , the periosteum is divided, and the outer layer of compact 
bone removed by gouge or trephine, so as to allow the diseased 
medulla to be scraped away with a Volkmann’s spoon When all 
the tuberculous tissue has been eliminated, the cavity thus produced 
is swabbed out with liquefied carbolic _acid, any excess being washed 
away with absolute alcohol , “file wound is then stufied with gauze 
soaked m iodoform emulsion, m order to ensure healing by granula- 
tion UnlSSS* this 1 - scraping is thorough, recurrence is very likely to 
ensue, but the integrity of epiphyses and of articular cartilages must 
be respected When an abscess 01 a sinus exists, the same measures 
must also be adopted Not unfrequently the growth of the bone is 
very considerably hindered, either by the disease or by the treatment 
requisite in order to eradicate it, and the part becomes stunted or 
deformed in consequence 

( b ) Any of the bones of the taisns may be involved m exactly the 
same manner, the clinical history and treatment being identical, 
although possibly articular lesions are somewhat more common than 
when the disease lsThmited to the phalanges The affected portion 
of the foot becomes swollen, shiny, and pulpy, since the overlying 
periosteum is often involved in the process , and it is sometimes 
difficult to determine whether the lesion is limited to the bones or 
also involves the joints In the early stages one part of the foot 
may be more swollen than another, according to the location of the 
trouble The os calcis is most often affected, and afterwards, m 
order of frequency, come the first metatarsal, astragalus (the head), 
and scaphoid When it starts m the astragalus, the swelling occurs 
below the level of the ankle-joint m front of or behind the malleoli, 
whilst pressure over the head of the bone gives rise to pain The 
foot is usually in a position of equmus, but not to such a marked 
degree as when the ankle-joint itself is affected , the subastragaloid 
movements (inversion and eversion, abduction and adduction) are 
also considerably limited, or may be absent An examination of tne 
accompanying illustration (Fig 19S) will explain the fact that tuber- 
culous disease starting m the astragalus is very likely to involve the 
ankle-joint, or to spread to the os calcis or scaphoid Disease of the 
os calcis leads to more limited swelling of the back of the foot on one 
or both sides of the heel , the-movements of the ankle will not be 
impaired, although walking is painful, and hence the patient limps, 
treading only on the toes Further forwards tuberculous disease is 
most likely to start m or around the scaphoid, the bulbous swelling 
of the foot being then shifted anteriorly, and the movements of the 
ankle remaining unimpaired The prognosis is much worse when 
the disease attacks the inner half of the foot, comprising the astra- 
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galus, scaphoid, cuneiform, and three inner metatarsal bones, owing 
to the arrangement of the synovial membranes, than when it affects 
the outer segment, consisting of the cuboid and two outer metatarsals, 
which are excluded from the general synovial membrane, and are 
thus more amenable to treatment 

Sooner or later suppuration occurs, with increased pain, and, 
should the sinus which results from opening the abscess become 
septic, the trouble is sure to spread much more rapidly, and the 
prognosis becomes increasingly grave 

Treatment is conducted according to the rules which always guide 
us m that of tuberculous disease In the early stages the foot and 
ankle are immobilized, and preferably in plaster of Pans or water- 
glass The child is sent to the seaside, and plenty of good food 
administered, and it is not allowed to walk until all pam has ceased , 
even then the plaster case must be retained until the swelling has 



Fig 198 — Arrangement of Synovial Membranes of Foot 

I, Postenor calcaneo-astiigTloid, behind the intei osseous ligament, 2, antenoi 
calcaneo astiagaloid and astiagalo scaphoid , 3, calcaneo cuboid , 4, cubo 
metataisal , 5, the laige common sac between scaphoid and cuneifoim, 
between the cuneifoim, and between the cuneifoim and second and thud 
metataiSTls , 6, between the intei nal cuneifoim ind fiist metataisal 

entirely disappeared It is wise to remove the plaster er ery month 
or two for inspection and re-adjustment 

Should the disease persist m spite of such treatment, or should 
suppuration occur, removal of the tuberculous tissue by operation 
may be required If the os calcis alone is involved, it will usually 
suffice to open well into it either from one or both sides, to scrape 
out its interior, and then pack it with iodoform and gauze after dis- 
infecting it with liquefied carbolic acid Decalcified bone chips mixed 
with iodoform have been packed into the cavity in order to hasten 
bony consolidation, but not with much success , in any case the 
interior of the bone becomes occupied by fibrous tissue, with perhaps 
a few bony spicules, and a marked permanent depression always 
remains at the site of operation Excision of the os calcis was 
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formerly practised, but is not to be recommended, since even if 
performed subperiosteally, the power of repair that remains is \ ery 
slight If the disease mainly affects the astiagalus, it may suffice to 
remoi e it entirely, neighbouring articulations being curetted, if need 
be , but probably the disease will have spread so far that amputation 
will be required, and then Syme’s operation is better than methods, 
such as Pirogofl’s, which retain any portion of the tarsus Disease 
of the cuboid and outer half of the foot in front of the os calcis can 
often be dealt with efficiently by scraping, but when the common 
synovial membrane on the vuicv side is involved, amputation will 
probably be required, failing success by conservative measures 

(c) If the tuberculous disease affects the ends of long bones, it most 
commonly starts m the epiphysis, or under the articular cartilage, 
though sometimes on the shaft side of the epiphyseal cartilage 
The changes already described take place, and lead to early destruc- 
tion of the latter cartilage, so that the adjacent parts of both epiphysis 
and diaphysis become involved (tuberculous epiphysitis) The general 
signs are similar to those present when the smaller bones are affected, 
but the results produced may rary considerably (1 ) In the slighter 
forms, where efficient treatment is adopted, the tuberculous tissue 
may lie totally absorbed, and the process thus comes to an end, 
though the affection of the epiphyseal cartilage may lead to subse- 
quent impairment of growth (11 ) In others it may be circumscribed 
by the bone becoming sclerosed around a caseatmg focus, and then, 
if suppuration ensues, a deep abscess tn the end of the bone may be pro- 
duced (Fig 199) Such is rarely of large size, containing at most 
1 or 2 drachms of curdy pus, and is lined by a definite pyogenic 
membrane of the usual tuberculous type The effects produced by 
this condition are similar to those of chronic osteo-penostitis, viz , a 
deep aching or boring pam m the bone, worse at night, together with 
enlargement of the affected part, whilst one spot is often very tender 
on palpation If it has existed for any length of time, the whole 
shaft may become enlarged as a result of chronic osteo periostitis 
(P 5S4) ( m ) The disease may burrow along the epiphyseal line, 
and find its way into the neighbouring joint, if the epiphysis is 
mtra articular, as m the hip , but if the epiphyseal cartilage is placed 
beyond the limits of the capsule, a subperiosteal extra-articular 
abscess will develop (Fig 200) Should the disease spread equally in 
all directions, the epiphysis may actually be separated (iv ) A more 
common result is for the whole or part of the cancellous tissue of 
the epiphysis to become involved, and the joint to be secondarily 
affected with tuberculous arthritis, either by perforation, erosion, or 
necrosis of the articular cartilage, or by extension to the synovial 
membrane around its margins (v ) The process may sometimes 
extend upwards along the medulla into the shaft, causing a diffuse 
osteo-penostitis, with or without a medullary abscess (Fig 201) 

The Treatment of tuberculous epiphysitis is conducted m the first 
place by absolute immobilization and hygienic measures , but the 
surgeon must not be tempted to trust too long to such a regime, for 




Fig 199 — Chronic Abscess in the Lower End of the Tibia (King’s 
College Hospital Museum ) 



Fig 200 — Lower End or Tibia affected with Tuberculous Disease 
(King's College Hospital Museum ) 

In A, t subpenosteal deposit of new bone is seen c ui rounding an opening (el), 
which leads into the intei lor of the bone , in B,the intei lor of the same bone 
is seen, and shows a sequestium (S) just above the epiplijseal line The 
inkle-joint is health} 
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fear of the joint becoming also affected If considered necessary, 
an opening is made into the interior of the epiphysis, and all the 
pulpy granulation tissue, caseous debris, or diseased bone removed 
with a sharp spoon, the cavity being subsequently disinfected, and 
stuffed with gauze infiltrated with iodoform Of course, the utmost 
care must be taken not to open the joint by scraping through the 
articular cartilage Where a chronic abscess exists in the end of a 
bone, a trephine should be applied over the tender spot, and, if the 



Tig 201 — Localized Abscess in the Lower End of the Femur extending 

FROM THE EPIPHISEAL LINE UPWARDS INTO THE MEDULLA (TrOM SPECIMEN 

in the College of Surgeons Museum ) 

cavity is not at first opened, the bone may be drilled in different 
directions to ascertain whether or not pus exists 

(d) The medullaiy canal of the shaft of a long bone sometimes 
becomes the seat of tuberculous disease , this, as also the abscess of 
bone described above, is more common in adults than in children 
The part thus affected becomes carious, with or without the forma- 
tion of sequestra or pus , but the most marked feature of this deep- 
seated central trouble is that the whole bone passes into a state of 
chronic inflammation, which we have described, as well as the treat- 

38 
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ment necessary for it, under the title of chronic diffuse osteo pen- 
ostitis (p 584) 

Syphilitic Diseases of Bone 

The osseous tissues may be involved m acquired syphilis in eitliei 
the secondary or the tertiaiy periods 

In the Secondary Stage flying pains about the bones (sometimes 
termed osteocopic) are often complained of, they are, howevei, of but 
little importance, and disappear rapidly as the patient gets under 
the influence of mercury In the late secondary or early tertiary 
periods, a penostcal node is often met with, as a result of clnonic 
periostitis It usually affects only one bone, and most commonly 
the tibia, and consists of an infiltration and thickening of the peri- 
osteum, which may entirely disappear, but later on is accompanied 
by a formation of new bone This is at first spongy and soft in 
character, but after a while becomes hard and sclerosed , the 
Haversian canals are always placed at right angles to the subjacent 
osseous tissues When such has once occurred, absorption of the 
newly-formed bone does not readily follow, even under treatment, 
the part perhaps remaining permanently thickened Ir is recog- 
nised clinically as a fusiform swelling, a little tender on pressure, 
and the seat of deep aching pain, usually worse at night It must 
be understood that the pain is not so much associated with the 
onset of night as with the increased warmth of the limbs when 111 
bed , indeed, patients with syphilitic tibiae frequently sleep with their 
legs exposed Night-watchmen and others, on the contrary, com 
plain of pain during the day, when they take their rest Suppuration 
does not often occur, and constitutional rather than local tieatment 
is required 

In the Tertiary Penod the bones may participate in the changes 
which involve any and every tissue of the body These consist in an 
infiltration and overgrowth of the connective tissues, which if diffused 
through an organ produce sclerosis, if localized to one spot lead 
to the formation of a gumma Hence the following lesions are 
met with 

(a) The formation of subpei wstcal gummata, either localized or difluse, 
probably resulting m caucs of the subjacent bone , if the affection is 
hmited, only a small portion may be thus involved , but where it is 
widely diffused, an extensive surface of the bone may become eroded 
and irregular This process is sometimes accompanied by a develop 
ment of new bone under the adjacent periosteum, and is very often 
complicated by sclerosis and necrosis The calvarium is the part 
most frequently invoh ed m this change, but, owing to the osteo 
genetic powers of the pericranium being small, there is rarely any 
new formation of bone m the neighbourhood, and thus the skull may 
present a curious worm eaten appearance (Fig 202) Frequently the 
gummata break down and destroy the superficial scalp tissues, leaving 
deep and extensive wounds, discharging an abundance of foul pus, at 
the bottom of which bare and even dead bone may be felt 
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( b ) At the same time a condition of scletosis maybe produced in the 
underlying or surrounding parts, and this may progress to such a 
degree as senously to compress and constrict the vessels in the 
Ha\ ersian canals Moreover, an obliterative endarteritis is almost 
always present, and these factors, combined with the separation of 
the periosteum by the above-mentioned gummatous changes, so 
interfere with the vitality of the bone that, should sepsis occur in the 
broken-down gummata, necrosis is almost certain to ensue, especially 
in the skull 

The effects produced vary considerably m different cases, and 
especially with the situation When the calvaiumi is attacked, septic 
phenomena are commonly present, and necrosis is a usual accom- 
paniment of the gummatous changes The process in such a case, 



Fig 202 — Syphilitic Caries of Skull from Diffuse Gummatous Disease 
(From King s College Hospital Museum ) 

as is represented in Fig 203, would probably be as follows The 
pericranium corresponding to the necrotic area became gummatous, 
and at the same time the subjacent bone underwent sclerosis Sooner 
or later the gummata burst or were opened , septic changes super- 
vened, and the scalp tissues were stripped off the calvarium to the 
limits of the disease, necrosis resulting in the sclerosed area of bone 
A line of rarefaction subsequently formed around the sequestrum m 
consequence of Nature’s attempts to separate it The disease is 
marked by its extreme chromcity, the sequestrum lying bare m the 
wound perhaps for years without being separated, owing to the slight 
degree of vascularity and the extreme condensation of the surround- 
ing parts Moreover, as explained above, there is an entire absence of 
an involucrum In the shafts of long bones, where the compact tissue 
is thick and resistant, there may be extensive periosteal disease, with 
but little affection of the underlying parts , but if this compact layer 
is thin, and especially when the cancellous ends are involved, a con- 
siderable amount of destruction from caries may result, though if 
sepsis is not admitted there will be an entire absence of necrosis 
In the Treatment constitutional remedies, in the form of iodide of 
potassium and mercury, should, if possible, be depended on Gum- 

38—2 
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mata should never be opened without the strictest attention to 
asepsis If sepsis has occurred, the wounds may be treated by 
applying iodoform and dressing with sterilized gauze steeped in lotio 
nigra, or covered with mercurial ointment Counter-openings are 
often required for purposes of drainage, especially m the scalp 
Necrosed portions, when separated, are to be removed, carious 
tissue may be scraped away with a sharp spoon, and the surface 
powdered with iodoform and dressed antiseptically In the calvarium 
no attempt must be made to chisel away the dead bone 

(c) Occasionally a gum 
matous osteo - myelitis is met 
with, m which a gumma 
forms in the interior of a 
bone It results m the so- 
called expansion of bone and 
secondary thickening and 
enlargement of its whole 
structure, te, a diffuse osteo 
periostitis The symptoms 
are the same as those de 
scribed for the latter affection, 
and if it resists the adminis 
tration of anti - syphilitic 
remedies, it must be treated 
in the same way, viz , by 
separation of the periosteum, 
freely opening the medullary 
cavity, and removing all dis- 
eased tissue These cases 
when affecting the long 
bones have often been mis 
taken for malignant growths, 
necessarily, it is a matter of 
the most vital importance to 
come to a right conclusion as 
to their nature The greater rapidity of growth in the syphilitic 
cases, and the evidences of syphilis elsewhere, or of a syphilitic 
history, will often guide the surgeon to a right conclusion , but if 
there is any doubt an exploratory incision should always be made 
before amputation is undertaken 

In Inherited Syphilis any of the above manifestations may be seen, 
but with more or less special features added, and, m addition to these, 
certain forms which do not occur in the acquired type of the disease 
have been described 

i A new formation of bone beneath the periosteum is perhaps the 
most frequent result, and this occurs W4th_bu±jittle,,pam Perhaps 
the most common situation of this lesion in infants is the calvarium, 
where bony masses known as Pan o f s nodes form around the anterior 
fontanelle, causing the top of the skull to resemble a ‘hot cross bun’ 



Fig 203 — Siphilitic Necrosis of the 
Skull (King's College Hospital 
Museum ) 

The sequestrum is becoming sepaiated, 'incl 
a ring of caries is forming aiound it 
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in shape In the early stages the bone is soft and spongy, and on 
post-mortem examination is dark red or maroon m colour If the 
process is not checked by suitable antisyphihtic treatment, the newly- 
formed osseous tissue becomes dense and sclerosed, and the deformity 
may then persist through life (Fig 22, p 154) Any part of the 
calvarium may, however, be affected, and the change is not neces- 
sarily limited to the first years of life 

2 A similar condition is met with m the shafts of long bones, due 
to the deposition of alternating lamellae of soft and hard bone outside 
the ordinary compact tissue 

3 Syphilitic, epiphysitis (or, as it is termed, syphilitic ostco-chondntis ) 
is a lesion 'characterized by enlargement of the ends of the bones, 
met with in infants, and somewhat resembling rickets, but coming 
on at an earlier date The enlargement is mainly situated in the 
epiphysis, but not uncommonly extends some way along the shaft, 
thus contrasting forcibly with rickets Occasionally only one side 
of the epiphysis is affected The change commences in the zone of 
calcified cartilage nearest the diaphysis, which becomes friable, opaque, 
and irregular, and as the condition progresses it may be transformed 
into granulation tissue, so that separation of the epiphysis follows 
This m turn sometimes results m suppuration and acute arthritis, or 
the limb hangs powerless m a condition known as syphilitic pseudo- 
paialysis The disease is usually symmetrical, and often multiple, 
and situated in much the same positions as rachitic affections, the 
knees, elbows, and wrists being perhaps most often affected 

4 A symmetrical overgrowth of the tibise, perhaps combined with 
an anterior curvature, also occurs in syphilitic children, resulting in 
permanent elongation of the legs (p 442) 

5 Cramotahes consists of a localized absorption of the osseous tissue 
of the cranium, leaving small areas where the bone is thinned or 
absent, so that on pressure a sensation of crackling, like that of 
parchment, is imparted to the finger It occurs most frequently in 
the parietal bone (in 60 per cent alone , m 95 per cent with other 
bones — Carpenter *), and in the majority of cases within the first six 
months of life, a fact that throws considerable doubt on the idea that 
it is due to rickets 

The Treatment of syphilitic lesions m children must be carried out 
in accordance with general principles, and mainly by the administra- 
tion of suitable drugs 

Rickets 

Rickets is a general disease of malnutrition, occurring m children, 
and manifesting itself mainly m lesions connected with the bones 
It usually commences within the first three years of life, but some 
times appears later 

Causes — Any and every fault un -the hygienic and dietetic treat 
ment of a child seems capable of inducing rickets , but the most 

* Caipuitci, ‘ Syphilis of Children in Every-day Pi actice Bailhere, Tindall 
and Cox 1901 
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important factor in its aetiology is insufficient or improper food, espe- 
cially the too early administration of starchy materials, 'whilst un 
cleanliness and want of air and light also predispose to it Prolonged 
lactation is not necessarily a cause, if the mother is healthy and 
capable of feeding the child , but amongst poor patients this habit 
is frequently responsible for its appearance, although in Japan, where 
the children are suckled for two or three years, the disease is un 
known Rickets is common m the poorer classes, who are herded 
together in small and badly-ventilated rooms, and is so peculiarly 
frequent m this country as to be known m Germany as the * English 
disease’ ( Enghschc hanhlieit ) 

' The Symptoms may be divided into the early or general, and the 
later or osseous The gcncial symptoms are mainly referable to a 
state of irritability of the gastro-mtestmal mucous membrane The 
child may be fat and flabby, or thin and emaciated , the mucous 
membranes are pale, and_ vomiting and diarrhoea are constantly 
present, the motions being often greeny slimy, and very offensive 
The spleen m enlarged, the abdomen tumid, and profuse sweating 
of the head is very characteristic 

The' commencement of the osseous changes is usually indicated by 
increasing irritability and restlessness, the child tossing off his bed- 
clothes at night, and crying out when handled or touched The 
articular ends of the long bones become enlarged, as also the junction 
of the costal cartilages with the ribs Sooner or later the shafts of 
the long bones soften, and may bend in various directions, and thus 
many deformities may be produced 

The head usually becomes flattened antero-postenorly, so that 
the forehead appears square m shape and enlarged, whilst frontal 
bosses may develop on either side, due to new formation of bone 
under the periosteum , it is a question, however, whether these are 
not 'syphilitic rather than rachitic in origin The fontanelles remain 
open much longer than usual, and cramotabes is said to occur The 
teeth do not erupt till late, and are stunted, defective m enamel, and 
’ easily eroded, so that the ends of the incisors are often concave , they 
' must not be mistaken for syphilitic teeth, since the concavity is a 
small arc of a large circle, whilst the typical notch of syphilis is 
a large segment of a small circle 

The spine may be affected by kyphosis (p 42S), or less frequently 
by scoliosis (p 423) , the kyphotic curve results when the patient 
is allowed to he too much in bed with the head on a high pillow, 
or if it is carried about with a curved back , scoliosis more often 
occurs when the patient is able to walk Occasionally the two 
conditions are associated in the same child, a kypho scoliosis result- 
ing, which is usually due to its being carried about sitting on a 
nurse’s arm with the pelvis tilted 

Changes m the thoiax are produced by enlargement of the costo- 
chondral junctions ( headed ills), which, when present on either side 
of the sternum, produce what is known as the nchciy tosaiy If there 
is any obstruction to the entrance of air into the lungs, as from 
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tracheitis or bronchitis, the atmospheric pressure may cause the 
softened bone and cartilage to sink inwards, and as a result of this the 
sternum may be pushed forwards ( pigeon bicast), whilst the curvature 
of the ribs at the angle is increased A very characteristic feature of 
the rickety change consists in the lateral groove thus produced on each 


side of the sternum, which may meet 
with a transverse depression below, 
caused by the projection of the 
lower ribs by the tumid abdomen 
The pelvis is flattened antero-pos- 
tenorly, or more rarely triradiate, 
the former condition being produced 
when the patient lies habitually on 
his back, the latter only occuirmg 
when he is allowed to walk about, 
the acetabula being thus pressed 
inwards and backwards by the 
heads of the femora 

The deformity of the long bones 
(Fig 204) usually consists in an 
increase in their natural curves, 
especially at points where powerful 
muscles are attached The femora 
are curved antero-posteriorly, and 
the tibue in a similar direction, 
although there is often some lateral 
displacement superadded Most 
commonly the lower end of the 
tibia is bent inwards — 1 c , m a 
direction opposite to that repre- 
sented in Fig 204,. Genu valgum 
or varum may also result from the 
epiphyseal changes 

When the acute stage of rickets 
has passed away, any deformities 
present become fixed by the com- 
plete ossification of the softened 
bony tissues As a rule, the density 
of such deformed bones is increased, 
whilst tlieir natural shape is altered 
by deposits of new subperiosteal 
bone or struts m the concavities, 



Fig 204 — PrLvis and Leg bonts 
in Rickets (From College or 
Surgeons Museum ) 


so that on section they are usually more or less flattened from side 
to side Growth is often checked by this disease, so that the individual 


becomes stunted and dwarf like 


Pathologically, the chief changes in rickets are found in the neigh- 
bourhood of the epiphyses Ordinarily, the epiphyseal cartilage is a 
lamella about a line m thickness, bounded on either side by a zone 
of calcified tissue, containing regular alveolar spaces filled with 
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vascular medulla, and lined by osteoblasts, shelving gradually into 
normal cancellous bone In rickets the epiphyseal cartilage is not 
only circumferentially enlarged, but also thickened and irregular 
(Fig 205), outgrowths of cartilage projecting on either side into the 
calcified tissue, which is more abundant and more open m texture 
than usual, whilst it passes irregularly into the cancellous bone 
Thus, there is an increase m the material which Nature prepares for 
the formation of bone, but the ossifying process is inefficiently carried 
out In addition to this, the Haversian canal systems and the 
medullary spaces lh the diaphyses are enlarged, so that the bones 



I'ig 205 — Section through 
Lower End of Rickety 
Radius, showing Exagger 
ated Depth and Irregular 
Borders of thd Prolifer 
ating Epiphyseal Cartilage 



Tig 206 — Transy'erse Section through 
the Shaft or the Ulna trom a 
Rickety Child of Thirteen Months 
( x 10) showing Spongy Tissue Beneath 
the Periosteum instead of the Com- 
pact Tissue of Normal Bone 


(rrom Ashby and Wright’s • Diseases of Children ’) 


become Yveaker and less rigid from the insufficient amount of June 
salts present, and thus readily bend under the weight of the body 
or from muscular action Less frequently the subperiosteal compact 
bone becomes similarly rarefied (Fig 206) When the disease comes 
to an end the deformities may persist, and the bone become harder 
and stronger than usual, the medullary canal being often narroYved 
in the long bones, and displaced towards the convex side of the 
curve 
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In the Treatment of rickets the most essential feature m the early 
stages is the correction of all errors m the personal hygiene The 
diet should consist of good cpudsjmlk, diluted if need be, and with 
lime-water added , whilst’ the juice expressed from raw beef, or one 
of the niany meat juices now sold, may also be administered The 
condition of the bowels must be attended to, and the child placed 
in as good surroundings as possible Parrish’s food (syr ferri phos 
co ) may be" given by itself, but if the infant is thin and emaciated, 
cod-liver oil should be added Deformities must, if possible, be 
prevented by keeping the child in the recumbent posture, and not 
allowing it to crawl or run about The early stages of deformity 
m young children can often be corrected by daily manipulation of 
the affected bones , for the legs, it may suffice to keep them off their 
feet, as by a splint which extends from the thighs 6 inches below the 
soles , a certain amount of pressure can "also be exercised by this 
appliance Osteotomy, or even resection of portions of bone, is 
required m the severer cases where the deformity persists (see p 44 2 ) 

Infantile Scurvy ( Syn Barlow’s Disease, Scurvy Rickets, Haemorrhagic Rickets) 
— This condition, fust accutately desctibed by Su Thomas Bn low, ptesents the 
symptoms of scurvy in a rachitic child, and in its manifestations eithei one or 
the other set of phenomena may piedominate It is usually seen in the 
childien of well-to-do people, usually from four to eighteen months old, and 
appaiently auses from defective nutrition, especially from the prolonged ad- 
ministration of peptonized or prepared foods, or even possibly of sterilized milk 
In the slighter cases theie may be but little evidence of the scorbutic condition, 
beyond the fact that in a rickety child theie is some tendency for the gums to 
bleed, or a little luematuria , but in those that are more marked the rickety signs 
are of little importance compared with those due to haemori hagic extravasations 
The disease often comes on suddenly with some amount of pyrexia, rarely 
exceeding 102° F , but the child is evidently ill, and perhaps complains of tender 
ness of the limbs, which may be kept so quiet as to suggest that they are 
paralyzed This is followed by the appearance of swellings of some size, due 
to subpei losteal extravasations, the skm ovei the affected parts being at first shiny 
and oedematous, but subsequently becoming stained by the blood-pigment The 
femur and tibia aie most often affected in this way, and the epiphyses may occa 
sionally become detached, or even spontaneous fractures occur Bleeding may 
also take place beneath the conjunctiva 01 into the orbit, leading to protrusion of 
the eyeball, whilst there may be blood stained diarrhoea, hrematuria, or epistaxis 

The disease, when recognised, is readily amenable to ticatment, but should its 
nature be overlooked, the child is likely to become emaciated and die Attention 
to the diet is the main point to be attended to, for when fresh milk, lime-juice, 
or vegetables are given, the symptoms soon disappear The affected limbs must 
be kept at lest, and cooling lotions applied, whilst splints aie employed for 
separated epiphyses or fractures , 

Achondroplasia is the name given to a rare and cunous congenital condition, 
somewhat resembling tickets, in which the growth of osseous tissue on the shaft 
side of the epiphyses of the long bones of both arms and legs is defective, so 
that the limbs are short and stunted, and the stature coriespondingly diminished, 
although the epiphjses are normal The bones generally are not bent or cuived 
abnormally, though there is pi ob ibly some change of the neck or shaft of the 
femur, lesulting in lordosis, which is very marked when the patient stands The 
fingers taper to their tips, and are separated one from another in ‘ spoke-like ’ 
fashion The bones at the base of the skull, being of cartilaginous origin, undergo 
piematuie synostosis, whilst the upper half of the skull, being derived from 
membrane, and therefore developing naturally, looks unusually laige, the face 
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is small, and the budge of the nose depressed as in congenital syphilis The 
children, if they live, me usually efficient in then mental development, and the 
thyroid body noimal No known treatment is of any value 

Simple Atrophy of Bone 

This lesults from avaiietyof conditions quite independent of taicfying inflam- 
mation, in which it is always a maiked featuie (a) It maybe congenital, perhaps 
involving bones and soft tissues alike (/)) It may lcsult fiom intci feience with 
the epiphvscs, as in tickets, or altct injuiics, or as a sequela to tuberculous or 
othei inflammations involving the junction caitilage (c) It may be due to injury 
01 disease of the cential neivous system 01 of petipheial neives, as in tabes 
dot sabs, syi mgomyelia, lepiosy, etc (/I) It may be caused by want of use, as in a 
paialy/ed 01 ankylosed limb ( c ) Local pleasure, as of a turnout gt owing within 
01 outside the bone, 01 of an aneurism, may deteimine its existence, and possibly 
to such a degree as to lesult in spontaneous fiactuie (/) It may be a senile 
change, as seen in the lower jaw, ceivix femons, 01 cranium 

The type of atiophy vanes with the cause Sometimes it meiely consists in an 
anest ot longitudinal dexelopment, at others the bones aie not only shoit, but 
smaller in all dnections, and in leprosy may undeigo almost total absoiplion 
If the cause is locali/ed, and acts fiom without, the compact bone is more or less 
cleanly eroded , whilst if the cause is general, absoijition may occui eithei fiom 
within, the medullaiy canal becoming enlaiged and the compact tissue thinned, 
01 fiom without, the cioss-section ol the bone gradually dwindling 

The possible piesence of atiophy must always be kept in mind when dealing 
with ankylosed 01 paialy/ed limbs, since veiy little force may suffice to pioduce 
a fiactuie 


Mollifies Ossium (Sytt Osteo-malacia) 

This disease is one of somewhat unusual occui ience, characten/ed by the 
absoiption of the osseous substance of the bones, as a lcsult of which softening 
and laiefaction aie pioduced, followed by bending 01 spontaneous fiactuie 
The complaint is almost limited to the female sex (only 8 pei cent of the cases 
i epoi ted are in males), and usually commences dui mg pregnane} , it is said to be 
sometimes connected with a lheumatic tendency Any pail of the skeleton may 
be affected , in females the change usually attacks the pelvis, spinal column, and 
nbs fiist, and the limbs lalei , in men the juoccss staits in the long bones 
Pathologically, the change consists in a leplicement of the medullaiy sub 
stance by a soft fibio cellular tissue, which is exceedingly vasculai, and into 
which h emoirhage olten occuis , the lesulting matenal looks in the fiesh state 
something like splenic pulp The bony cancelli aie absoibed, as also thegicatei 
pait of the comp ict tissue, with the exception of a thin layei situated beneith the 
penosteum , in a well-mat ked case the mineral salts may be diminished to about 
one sixth of then noimal amount, but the lelntivepiopoition of jihosjihnte of hmc 
to the caibonate is not changed Pait of the bone substance lemams foi a tune 
in a decalcified state, with the coipuscles evident, but m a condition of fait} 
degeneiation Probably some acid — c g , lactic acid — is the active agent in dis- 
solving the eaithy salts, which escape pax tly in the mine, jiaitly in the f cces It 
is possible that the piocess is connected with the absorption of some intei nal 
secietion, noimal oi vitiated, paiticulaily that fiom the ovary, an idea suggested 
by the fact that the removal of the uterine appendages has in a few cases stayed 
_the disease 

Clinically, the onset is usually somewhat indefinite, the only complaint being 
of pain in \ai ious parts of the body, whilst the jmtient becomes emaciated and 
exhausted Sooner or latei skeletal changes ensue and demonstrate the diameter 
of the disease The limbs may eithei bend oi bieik , in the latter case theie is 
often no attempt at repair The pch is becomes ti iradiate in shape owing to the 
acetabula being piessed inwards and backwards by the weight of the body, and 
in pregnant women this may cause so much defoimityas to necessitate C csarian 
section or Porio’s operation Death may' result fiom exhaustion, or from obstiue 
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tion to parturition, 01 the patient may live moie or less bedndclen foi years, the 
limbs becoming useless, shoitened, and peihaps contoited in a stiange and 
abnoimal fashion 

Treatment; is unsatisfactoiy Opiates may be admimsteied to relieve pain, 
which is often very seveie, and \anous diugs, such as alum, and phosphate 01 
hypophosphite of lime, have been tecommended In cases not associated with 
partuution 01 pregnancy, oophoiectomy is said to have been employed with 
benefit The induction of premature labour is consideied by some to be bene- 
ficial, not only foi the sake of obviating the necessity foi ‘such opeiations as 
Caisaiian section, but also on the chance of checking the disease 

Hypertrophy of Bone 

It is always a mattei of difficulty to draw a definite line between a ttue hypei- 
tropliy and inflammatory 01 otliei overgrowths, and especially is this the case in 
connection with bones where chiomc inflammation is always associated with 
new bone formation Two 01 three conditions to which the teim hypei trophy 
is peihaps more conectly attached may, however, be mentioned (a) It is some 
times congenital , if involving a whole limb or any large portion of the bodv, 



Fig 207 — Osteitis Deformans (Briant ) 


it is_ known as Gigantism if merely affecting the fingeis ind toes, it is teimed 
maciodactyly (p 431) (b) It may follow mflammatoiy affections of bones, 

which aie theieby left with an mci eased blood-supply, c g , after acute osteo- 
myelitis, which has not destroyed the epiphyseal caitilages , m such cases the 
o\ergiowth is mainly longitudinal (c) Incieased giowth of bones is associated 
with se\ei il diseases to be descnbed immediately — vi/ , osteitis deformans, 
aciomegaly, etc , and in these it is possibly due to the effect of some internal 
secietion 

Osteitis Deformans 

Osteitis defounans is an inflammatory disease of the osseous skeleton, first 
described by Sir James Paget in 1876 The onset is insidious, and the progress 
very slow It is characterised bya painful o\ei growth of the long bones, spine, 
cranium, and pchis, which ate also softened, so that those which bear the weight 
of the body become curved It may commence in one bone alone, and then 
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usually the tibia or femur but more often many bones are affected at the same 
time Attention may be drawn to the condition, eithei b} the pain, which the 
patient at first considers to be rheumatic, or b> the general enlargement and 
bending of the bones, 01 by the increased si/e of the head, necessitating the use 
of larger hats The cranial ovei growth is eccentnc in chatacter, and the cal- 
varium may become vei\ thick, the facial skeleton, however, is not much 
affected The spine becomes markedly kyphotic (Fig 207), the doisal curve 
being mcieased, and the lumbar concavity obliterated , it is nearlj ligul from 
ankylosis of the vei tebne, and may be vei 5 painful The head is carried forwards 
bv the bend of the spine, the height is diminished, the shoulders aie lound, and 
the chest sunken towards the pelvis, the gait is slow and awkwaid The 
disease usually attacks middle-aged men , its piogiess is exceedingly slow the 
patient often living to an advanced age, ot dying from some lntercui rent malady 
Some cases have terminated in multiple sarcomata of the bones The structure 
of the osseous tissue is suggestive of inflammatory rather than degenerative 
changes It is softer and more unifoim in structure than usual, the difference 
between the cancellous and compact tissue being less defined , the Haversian 
canals aie large, and arranged irregularly, whilst the bony substance is chalkj- 
looking 

Differential Diagnosis — From aitlnitis dcfoi mans, which it resembles by the 
attitude and gait of the patient, it is known by the absence of aiticular lesions, 
especially in the fingers, and the enlargement of the bones, notablj of the 
cranium From aaomegaly it is distinguished bv the absence of enlargement of 
the hands, feet, and lower jaw 

Treatment is most unsatisfactory, no icmedj at present known having anj 
control o\er the disease 


Acrome galy 

Acromegalj is a raie condition the characteristics of which were fust descnbed 
bj Dr Pierie Mane in 1885 It is a geneial affection imolving mainl> the 
osseous sjstem, commencing usuall} in young adults, and, aftei lasting for a 
long time, killing the patient by sjneope or cerebral compression, if some inter- 
current malad} does not destioy him 

It is charactenzed by a veiv definite enlargement of the hands and feet, which 
are, however, not lengthened, so that the hands have been compared to battle- 
doies, and the fingeis to sausages The bones themselves are enlaiged, and the 
soft structuies on the palmar aspects project as pads The nails and skin aie 
unchanged, whilst the othei segments, both of the uppei and lower limbs, are 
usually unaffected, though sometimes consideiable oveigiowth in length occurs, 
~ in fact, many of the so-called giants who have been exhibited aie typical illustra- 
tions of acromegaly Both (he upper and lower jaws are thickened and pi 01111- 
nent, whilst the lower lip is enlarged and ovei hanging The orbital lidges 
project, and the forehead is usually low , the nose and tip of the tongue aie also 
more 01 less enlarged The spine is kyphotic in the dorsal region, with a slight 
lumbar lordosis The ribs and sternum project anterioilj 
The patient usually suffeis from headache, lassitude, and gi eat fatigue, wander- 
ing pains about the body, and excessive appetite and thirst , amenorihcea is a 
marked symptom in women, whilst men suffer from a loss of virile power The 
urine is abundant, but of a low specific gravitj Vision is usuallv diminished, 
and optic neuritis has been observed in some cases 

Morbid Anatomy — But little is known as to the cause 01 pathological changes 
occurung in this disease, beyond the fact that the anterioi glandulai half of the 
pituitarj bodj is hypertrophied, and the sella tuicica expanded The changes in 
the bones are merely those of overgrowth 

Diagnosis — The disease has been mistaken for myxadema, but there is not 
much difficulty in distinguishing the two if it be remembered that, in the latter 
condition, the skin is not mobile over the thickened subcutaneous tissue, that the 
face is broad, pastv, and puffj,and that masses of gelatinous tissue are found 
above the clavicle, whilst in aciomegalj the face is elongated and the skin and 
subcutaneous tissues normal The mental condition and speech of a patient 
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suffering from my\cedema ai e widely different from those in acromegaly , whilst 
in the formei the thyioid body is eitliei absent 01 diseased, and in the lattei 
skeletal changes aie present From cliionic ostco-ai tin itis affecting the hands, 
the diagnosis is easy, in that theie aie usually no signs of aiticulai disease, and 
much less pain From osteitis dcfoi mans, the distinguishing features have 
already been indicated 

Treatment is merely symptomatic, antipytmc being useful in lehevmg the 
headache, as also valenanate of caffeine Possibly thyuoid extract may be of 
some use in combating the functional phenomena, though it will not influence 
the skeletal changes 


Hypertrophic Osteo-arthropathy 

It has long been known that clubbing of the terminal phalanges is associated with 
chiomc pulmonary and caidiac disease , and it is probable that such is the earliest 
stage of this more generalized affection, fust desenbed by Piene Marie In it the 



Tig 208 — Head or Woman with Acromegalx Seen from the Tront 

AND FROM THE SlDE f 


ends of the fingeis and toes are enlarged and bulbous, with the nails curved over 
towaids the palm or sole, but radiography has demonstrated that the change is 
limited to the soft tissues Theie is a considerable swelling of the bones just 
above the wnsts and ankles, extending some way along the shafts, and similar 
bony enlargements sometimes occur elsewhere , they are due to a diffuse osteo- 
periostitis Ihe spine is ky photic in the uppei dorsal region, but with well- 
maiked loidosis below It is thus seen that the changes aie somewhat like those 
of acromegaly, from which they aie distinguished by ( a ) the implication only of 
the terminal phalanges, (b) the swellings above the wnsts and ankles, and 
(c) the ibsence of the chai actei istie deformities in the skull and head These 
phenomena piobably result from a chronic osteitis, due to toxic absorption, since 
the condition anses in such diseases as chiomc bronchitis, bronchiectasis, and 
clnonic empyema, wheie suppuiation has existed for some time It is, however, 
sometimes associated with lesions othei than pulmonary — c g , chronic jaundice, 
svphihs, and even influenza, md has even been found in otherwise apparently 
healthy individuals Little can be done in the way of treatment, except to deal 
vv ith the cause, if obvious 


* See Janevvay, Amo fom of Meet Sci October 1903 

f Reproduced from the Edinbuigh Medical foimial, by kind permission of 
Dr G A Gibson 
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Tumours of Bone 

The characters of the osteomata, chondromata, and fibromata of 
bone have been described in Chapter VIII , and various solid and 
cystic tumours connected with the teeth are dealt with elsewhere 
Sarcoma is the most important primary tumour of bones, and 
almost “any form may occur The microscopical characters have 
been detailed m the chapter on tumours, and we shall here only 
refer to their clinical chai actcvistics They may be divided into two 
main groups — the endosteal or central, and the periosteal 

Endosteal or Central Saicoma (Figs 209 and 210) of bone com- 
mences in the medullary cavity or cancellous tissue, and results m 
the so called ‘expansion of bone,’ which consists m absorption of the 
bone from within, whilst at the same time new osseous tissue is 
being deposited from the under side of the periosteum, though in 
these cases only to a limited degree The Symptoms at first re 
semble those of chronic osteo-periostitis, although in most cases of 
tumour there is rather less pain The growth usually commences 
near the end of a long bone , it seldom encroaches on the articular 
cartilage, so that the joint escapes, although it may contain an excess 
of serous fluid , occasionally, however, the growth may extend 
laterally beyond the level of the cartilage, and thus invade the 
articular cavity Spontaneous fracture is not an unfrequent compli- 
cation, and owing to the expansion of the bony framework, ‘eggshell 
crackling ’ is sometimes met with, After a while, the growth may 
extend beyond the osseous limits into the soft parts, and then the 
chances of general dissemination are considerably increased 

Two chief varieties of endosteal sarcoma may be described (1 ) 
Myeloid tumours (Fig 209) are almost benign m character, never 
giving rise to secondary deposits, either in lymphatic glands or 
viscera, and their growth within the bone is limited to the region 
from which they originated , sometimes a layer of condensed bone 
forms a definite barrier to check any advance along the medullary 
canal The sites of election for myeloid tumours are the lower ends 
of the femur and radius, and the upper ends of the tibia and humerus 
- — that is, where the growth of the limbs is greatest , they also grow 
within the horizontal ramus of the lower jaw and the diploe Not 
uncommonly a fibro-sarcomatous epulis is myeloid in nature They 
always lead to expansion of the bone , the tumour substance is soft 
and vascular, and they often contain cysts of haemorrhagic origin 
(11) Cential lound or spindle-celled sarcomata are of a very different 
nature, being extremely malignant Not unfrequently there is com- 
paratively little expansion (Fig 210), but the growth diffuses itself 
along the medullary cavity, and early infects lymphatic glands or 
viscera Should the outer wall of the bone be absorbed, the growth 
will extend into neighbouring soft tissues Cartilaginous and myxo 
matous nodules are often associated with the sarcomatous tissue 
In considering the nature of an endosteal sarcoma, it should be re- 
membered that myeloid tumours grow more slowly than the round- 




Tig 209 — Mieloid Sarcoma of Head of Tibia Tig 210 — Round celled Endosteal 
(King s College Hospital Museum ) Sarcoma disseminating Itself in 

the Medullary Cavity (King’s 
College Hospital Museum ) 



Tig 21 1 — S01 t Firiosteal Sarcoma Tig 212 — Ossifung Plriosteal 

01 Lower End of Femur eroding Sarcoma of Fiblla (Kings 

bONE AND LEADING TO SlONTANEOUS COLLEGE HOSPITAL MUSEUM ) 

Fkactbri (King s Colllgl 
Hospital Musllm ) 
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or spmdle-celled, and are more likely to develop cysts, owing to 
hemorrhage into their substance In all of them a certain amount 
of bony skeleton may pervade the growth Radiography may be of 
assistance' by indicating whether the giowth is localized or diffused 
through the medullary cavity 

The Periosteal Sarcomata are round- or spindle-celled in nature 
They often grow very rapidly, without giving rise to much pain, 
unless causing erosion of the bone They usually start on one side 
of the bone, but later on may surround its whole circumference 
They spread rapidly along its exterior, and are highly malignant m 
nature, giving rise to secondary growths in the neighbouring lymphatic 
glands or m the viscera They frequently become ossified (Fig 212), 
with or without the development of cartilage, and m such cases the 
subjacent bone becomes sclerosed and thick The bony skeleton of 
; such a growth is very characteristic, consisting of fine c piculated 
trabeculae, radiating more or less regularly from the surface, and 
looking m the dried state somewhat like asbestos When a periosteal 
sarcoma does not become ossified, the growth usually erodes the 
, underlying bone (Fig 21 1), and may lead to spontaneous fracture, 

1 the tumour m such cases is softer and more elastic than m the 
former variety All osseous sarcomata are exceedingly vascular, and 
may even pulsate, whilst the superficial veins are obviously dilated 
beneath the stretched Integument, giving rise to a blue network 

The Diagnosis of osteo-sarcoma in the early stages is often a matter 
of the greatest difficulty The endosteal form may easily be mis 
taken for chronic osteo periostitis, medullary gumma, or a deep 
abscess of the bone, and can sometimes only be distinguished from 
them by an exploratory incision, which should always be undertaken 
in doubtful cases prior to radical operations, such as amputation 
In the later stages, the presence of ‘ eggshell crackling ’ or cystic 
change will help to make evident the nature of the disease The 
periosteal form may at first be looked upon as a periosteal node, or 
a deeply-placed abscess The rounded and definite edge of the growth, 
its irregular consistency, and the history of the case, will assist m 
the determination of its nature , but in the early stages an explora- 
tory operation is not unfrequently necessary For the diagnosis of 
a pulsating sarcoma from an aneurism, see p 307 When either 
form involves the articular end of a bone, especially the lower end 
of the femur, it may simulate tuberculous disease of the adjacent 
bone It will, however, be noted that the centre of the swelling 
corresponds to a point well above or below the joint, that a certain 
amount of movement is possible and even painless, whilst the 
starting pains at night characteristic of joint mischief are absent 
The age of the patient, and the presence or not of cachexy, are also 
important features which have to be taken into consideration Skia- 
graphy serves m some cases as an important diagnostic adjuvant 

The Treatment of osteo sarcoma must always be of a radical nature, 
and, remembering the highly malignant character of many of these 
growths, we would strongly urge the importance of an early explora- 
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tory operation m doubtful cases , if undertaken with antiseptic pre- 
cautions no harm can ensue, and a definite diagnosis is thereby 
possible If the case is left until increased growth reveals the true 
state of affairs, it is more than likely that, except in the myeloid 
variety, it will be too late for successful operative interference In 
every form of the disease except the myeloid, the affected limb should 
be removed high above the tumour Thus, if growing from the lower 
end of the tibia, disarticulation at the knee-joint should be performed , 
if at the upper end of the tibia, amputation through the middle or 
lower third of the thigh , if from the lower end of the femur, ampu- 
tation through the upper third of the bone, if not at the hip-joint 
For sarcoma of the head of the humerus, disarticulation through the 
shoulder-jomt may suffice, but it is often wiser to remove the scapula 
and greater part of the clavicle as well (interscapulo-thoracic amputa- 
tion) The results of the latter proceeding, as regards final cure, 
have been much more satisfactory than those of the former When 
muscular bellies have been invaded, it is desirable, though not 
always practicable, to include the whole extent of them in the scope 
of the operation 

Myeloid sarcomata being practically non malignant, except locally, 
are dealt with in a much more conservative manner, amputation 
through healthy tissue just above the growth being all that is neces- 
sary It is advisable that the medulla at the point of section of the 
bone should be examined microscopically before the wound is closed, 
to make certain that it has not been invaded When affecting the 
lower end of the radius or upper end of the humerus, and not m too 
advanced a stage, an attempt may be made to save the limb by 
excising the diseased portion of bone In the wrist a portion of the 
ulna is taken away, as well as the growth m the radius , by this plan 
there is less chance of the hand being drawn up and abducted, and 
hence it is more likely to become useful A leather gauntlet to 
steady the part subsequently will almost certainly be required 
Central sarcoma of the lower jaw, if myeloid in nature, may be treated 
by making a free opening in the bone, scraping the diseased tissue 
away, and swabbing out the cavity with pure carbolic acid The con- 
tinuity of the jaw may thus be maintained, even if the teeth are lost 

Secondary Sarcoma of bone is by no means uncommon It is 
usually endosteal in character, and, except m the most unusual 
circumstances, will not demand treatment, owing to the general 
infection of the system Possibly where it has led to spontaneous 
fracture, and there is much pam owing to the difficulty of fixation, 
it would be justifiable to remove the limb 

Carcinoma of bone is always secondary in nature, although it may 
be involved by direct extension in a primary growth It may 
occasionally lead to spontaneous fracture, but the bone may con- 
solidate again satisfactorily 

For the so called Thyroid Cancel of bone, see Chapter XXXI 

Pulsating Tumours of Bone, or Osteo aneurism — Apart from pulsat- 
ing sarcoma, two other conditions are met with, the nature of which 
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cannot be considered as yet settled, in which distinct pulsation is also 
noticeable 

In the first of these the medullary cavity is occupied by a non- 
mahgnant vascular tissue, practically identical with what we have 
already described as an aneurism by anastomosis A large number of 
small arterioles open into spaces without the intervention of capil- 
laries, so that an erectile tissue similar m nature to the corpus caver- 
nosum penis results Such tumours are situated most frequently in 
the cranial bones, and may be multiple, the medullary tissue being 
in consequence atrophied, and the compact tissue thinned, so that 
‘ eggshell crackling ’ may be obtained 

The second form is found most commonly m the upper end of the 
tibia, or some such cancellous mass It consists of a hollow cavity, 
filled with blood Several distinct arterial twigs may open into it, 
and the overlying bone is thinned and absorbed It is probable that 
the majority of such cases are in reality due to the breaking down of 
sarcomata of extreme tenuity 

The Treatment of these cases necessarily vanes with the condition 
found after a preliminary incision into its substance, which should 
always be made after rendering the limb bloodless Where it seems 
probable that the condition is not associated with malignant disease, 
or is merely due to a myeloid tumour, the cavity should be well 
scraped, swabbed out with pure carbolic acid, and then firmly stuffed 
with gauze, so as to obtain healing by granulation from the bottom 
In other cases amputation is the only treatment 

Hydatid Disease of Bone — The cancellous tissue of bones occa 
sionally becomes the site of hydatid development, any part either of 
the medullary cavity or of the ends being involved The bone 
becomes expanded, with all the symptoms of an endosteal growth 
Considerable deformity may occur, and when the compact layer has 
become sufficiently absorbed, spontaneous fracture may follow In 
this affection there is no limiting wall, the small daughter cysts being 
diffused through the affected area A diagnosis is little likely to be 
made (at any rate, in this country, where hydatid disease is so rare) 
prior to an exploratory incision Treatment — If all the cysts can be 
removed without interfering with the integrity of the shaft, a recovery, 
with good su bsequent utility of the limb, should follow Where, how- 
ever, the disease has encroached widely on the bony tissue, whether 
spontaneous fracture has occurred or not, amputation holds out the 
only prospect of cure 
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INJURIES OF JOINTS— DISLOCATIONS 

Sprains and. Strains result from sudden violence applied to a joint, 
either directly or indirectly, as m the football field or m many 
laborious occupations They consist in a tearing or stretching of 
the synovial membrane, partially detached portions of which may be 
tucked inwards, or of ligaments, which m bad cases may be torn 
from their attachments to the bones The accident itself is 
associated with severe pam, and is immediately followed by more or 
less haemorrhage into the surrounding tissues, or into the articular 
cavity Inflammatory effusion follows, andjmless wisely treated, 
persistent weakness and pam in the joint, either from the~formation 
oLadhesions, or from imperfect repair of the ligaments, may result 
A neglected sprain may originate tuberculous disease in those who 
are so predisposed, whilst osteo-arthritis is a by no means un- 
common sequela If the patient is m a bad state of health at the 
time of the injury, an attack of acute infective arthritis may be 
determined Treatment — The joint should be firmly supported by 
a_wef hanHag e as soon af t er the arndpnt as possibl e, in o rder— t-o 
limit the amount of effusion The part is raised and kept quiet, and 
the bandage dabbed over with -eaagoratlDg lofaeB -fr or r r time to time 
In the slighter cases the patient may be allowed to use the limb in a 
few days, the part being supported by strapping or an elastic 
bandage , but in severe sprains it may be necessary to keep the part 
absolutely at rest for a much longer period, before the pain and 
tenderness disappear Friction with stimulating liniments, douching 
the joint alternately with hot and cold water, massage, passu e and 
active movements, and finally exercises against resistance, are useful 
m restoring the limb to full functional activity Splints are only 
lequired when the ligaments are badly torn 

Penetrating Wounds of Joints are often accompanied by^an escape 
of synovia, which" is recognised as a glairy, oily fluid, floating 
perhaps- on the surface of the blood , if, however, the aperture is 
small, this may not occur It is always followed by a certain 
amount of reaction, the character of which depends on whether or 
not the joint is infected If no infection has taken place, and the 
joint is kept quiet, a simple synovitis ensues, and soon passes off, if, 
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however, micro organisms have entered, acute arthritis probably 
supervenes, leading to destruction and disintegration of the joint 
(For symptoms and treatment, see p 652) A penetrating wound, 
even if untreated, does not necessarily become septic , thus, if 
the lesion is produced by a small clean instrument, and especially 
if this is inserted m a slanting direction, so that the wound is 
valvular, or if the incision is a large one, allowing free vent to all 
discharges, recovery without septic inflammation is possible 

Treatment — If the wound is small, and the surgeon has reason to 
believe that the instrument inflicting it was aseptic, the external skin 
should be thoroughly purified, and an antiseptic dressing applied 
A careful watch must be kept upon the condition of the joint, and 
upon the temperature of the patient , as soon as any signs of acute 
arthritis manifest themselves, free incisions are made into the joint, 
so as to relieve tension and allow the cavity to be irrigated If, 
however, the wound was inflicted by a dirty instrument, and there is 
but little doubt that the joint has been penetrated, it is most im- 
portant to make certain of this fact For this purpose the wound 
should be enlarged so that its depths may be purified, and then 
carefully examined If it is found that the cavity has been opened, 
the aperture should be increased in size so as to allow it to be washed 
out and a drainage-tube inserted , if acute arthritis supervenes, it 
must be treated m the usual way 

Dislocations 

Although the term ‘ dislocation ’ is most commonly applied to a 
forcible displacement of 'one of the bones entering into an articula- 
tion, as the result of an injury, it must not be forgotten that con- 
genital and pathological displacements also exist 

Congenital Dislocation — This term is applied generally to any 
defect of a joint present at birth, but is really a misnomer, since the 
con dit ion is almost always due to a n error of development, as a result 
of which a normal location of the bony constituents has never been 
present, and hence a dislocation cannot have taken place The hip- 
jomt is most frequently affected , but similar malformations have 
occurred in the shoulder, wrist, and jaw, whilst the patella may be 
congenitally absent or displaced 

Congenital Dislocation of the Hip is by no means rare, although its 
causation is still quite uncertain , probably it is due in some cases to 
malposition of the foetus in the uterus or to some irregularity in the 
shape of the uterine wall, e g , such as results from the presence of 
fibroids The malformation is frequently bilateral, more commonly 
unilateral , it occurs rather more frequently in girls than in boys 
(53 47 P er cent ) I* often passes unnoticed until the child __begins 

.-to walk, and then the characteristic signs become "evident The 
pfimb is shortened and flexed on the pelvis, owing to the traction of . 
vthe lho-psoas muscle, necessitating a considerable amount of lordosis 
|o maintain the body in a vertical position (Fig 215), whilst scoliosis 
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is well marked m .one-sided ..cases Since the head of the femur is 
displaced from the middle line, a gap is usually noticed between the 
thighs close to the perineum Consjderablejidduction of the lower 
end of the femur (Figs 213 and 214) may result from muscular con- 
t raCTforT* (adductors) , and m bilateral cases a scissor-leg deformity 
may ensue The patient’s gait is of a curious u addling character, 
which becomes~very marked if one side alone is affected Since the 
head of the bone is only maintained in position by its ligamentous 
and muscular attachments, it can often be drawn down at first, and 



Tig 213 Fig 214 

Tigs 213 and 214 —Congenital Dislocation of Both Hips in a Girl of 
Futein Years seen from the Front and Back (Trom Photographs 
kindli lent m Mr J Jackson Clarke ) 

the leg thus lengthened to the extent of an inch or two , moreover, 
it is often easy to reduce the displacement and put the head of the 
bone in the acetabulum in children that have not walked much It 
is sometimes necessary to invert, sometimes to e\ert, the limb, as 
well as make traction, in order to accomplish this, the head of the 
bone not being always in the same place At a subsequent date 
strains to the limb are almost entirely borne by the ligamentous 
tissues, and hence attacks of synoMtis are common 
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The pathological Anatomy varies considerably according to whether 
or not the child has walked At hith the head and neck are some- 
times nearly normal m shape, and located near the acetabulum , 
generally, however, the head is rather small and perhaps flattened 

at the spot where it rests against the inno 
minate bone, and the neck is short and 
stunted The hgamentum teres is long, thm, 
and band-like The acetabulum is smaller 
and more shallow than usual , it can often 
receive the head of the bone, though it 
cannot retain it this is stated by Lockwood 
to be due to the absence of the cartilaginous 
rim, but this explanation is certainly not 
true in all cases The capsule is large and 
roomy Aftei the child has walled, sundry 
modifications make themselves e\ ident The 
head of the bone becomes more and more 
displaced, so that it may finally he well 
above the acetabulum on the dorsum 1I11 
(Plate XXVII ) The capsule becomes 
stretched over the displaced head, and much 
thicker than usual , the hgamentum teres 
is stretched The head of the bone is con- 
siderably altered and often much deformed , 
the acetabulum becomes triangular in shape, : 
owing chiefly to want of growth of the iliac 
portion , whilst the muscles are necessarily 
modified as to their length A new, but very 
imperfect, acetabulum forms on that portion 
of the dorsum 1I11 where the head of the bone 
usually rests 

„ Treatment — Should a diagnosis be made 

ot Same Patent "to before the child has commenced to walk, 
show the Extreme there is no reason why treatment should not 
Lordosis be instituted at once The head of the 

bone can usually be placed in its socket, 
and is kept there by fixing the limb m a position of abduction, 
whilst inward pressure is made over the trochanter with a screw 
apparatus Schede has by this means converted the unstable articu 
lation into a stable one Such treatment will last from six to twelve 
months Others have effected the same result by prt>longSd"fraction 
ATlTlater age (up to five or six years) Lorenzos blwdhss^nct}iod~ J>] 
treatment may be employed with good hopes of a successful issue m 
unilateral cases (i) The head of the bone is first drawn down to 
the level of the acetabulum Some surgeons recommend this to be 
effected by gradual extension , others do it at one sitting under an 
anaesthetic The adductor muscles are the chief hindrance, and will 
require a good deal of kneading, or even possibly section with 
a tenotome (2) The head of fhe bone is to be replaced in the 
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Double Conglnital Dislocation of the Hip 
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acetabulum, and as this cavity is small and chink-like, and some- 
times covered in by the front of the capsule, a good deal of difficulty 
may be here experienced The limb is fully flexed and then forcibly 
abducted, extended and everted, no undue violence being peinussible, 
or the bone may be fractured The head of the bone can sometimes 
be felt to slip into the acetabulum, and the manoeuvre should be 
repeated several times, as it were, grinding the head of the femur 
into the acetabulum (3) The limb is then put up 111 plaster of Pans 
from the pelvis to the knee in a position of abduction and slight 
eversion, and with the leg flexed It is maintained in this position 
for t en or twelve , weeks, and it is well to ascertain by skiagraphy 
that “the bone has not slipped At the end of that period it will 
probably be found that a less degree of abduction will suffice in 
order to keep the bone in place, and a fresh case of plastei is applied 
with the limb in this new position, the extension and outward rota- 
tion being maintained As soon as possible the child is encouraged 
to walk on the limb in this position of abduction, so as to force the 
head of the bone still deeper mto the acetabulum , clutches are 
required at first, but he will soon do without them The plaster 
casing is usually needed for six months 

In older children (from five to ten years) opaahvt ti cat moil can be 
undertaken with some prospect of success Hoffa and Lorenz have 
been the great exponents of this proceedings though for children 
under five years they both admit the value of the bloodless method 
Their operations consist in opening the joint from the back and front 
respectively, shaping up the head of the bone, enlarging the aceta- 
bulum so that the head can be replaced in it, and dividing any tense 
structures which prevent reduction The limb is subsequently 
immobilized in a position of eversion and abduction, but for as short 
a time as possible Even if ankylosis results, the patient’s gait is 
considerably improved 

Pathological Dislocations are produced as the result of some mtra- 
articular affection, eg , tuberculous disease, osteo-arthntis, Charcot’s 
disease, etc It is unnecessary to describe them here 

Traumatic Dislocations 

Causes — These aie divided into the predisposing and exciting 
Under the former head may be included someTanafomical peculiarity 
of the joint, such as the shallow socket of the glenoid cavity, or 
some weakness of the muscles or ligaments which control the move- 
ments of the articulation __ Dislocations „are rare m children, since, 
any violence directed to a joint or its neighbourhood is more likely 
to lead to an epiphyseal separation Moreover, m old people the 
bones become Brittle, arid thus fractures, rather than dislocations, 
are produced , hence the latter lesions are almost limited to adults, 
and, owing to their greater exposure to injury, occur m men rather 
than in women 

The Exmting^Causes are the application of external violence and 
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muscular force, acting alone or in combination The former may 
Be "'direct, but is more commonly indirect, the force being applied 
at a distance from the joint Muscular-action by itself can only 
produce dislocation in certain joints, which by their peculiar confor- 
mation are predisposed to it, the head~of-the humerus, the jiatella 
and condyle of the jaw, are the bones most often affected m this way 
flf, however, the ligaments of a joint have been stretched by previous 
f disease or displacement, recurrent dislocations, the result of muscular 
< action, are not unusual 

The term complete dislocation , or luxation, is applied to that condition 
in which the arfittrlar surfaces of the bones are completely separated 
from one another An incomplete dislocation , or subhnatton, is one in 
which the surfaces are only partially separated 

A compound dislocation is one in which the skin has been ruptured 
and a communication established with the external air A co mplicate d 
dislocation is one in which there has been some associated injury of 
vessels, nerves, or viscera The term fiactuu-dislocation is one 
applied to a condition m which a dislocation is complicated by 
fracture of one or both bones involved 

The Signs of a dislocation are as follows (i) The ^evidences, of 
a local trauma, e g , pain, bruising, and swelling of the soft tissues, 
due to their laceration and the effusion of blood into them the 
amount of this varies in different cases , (2) defo_rmffy„oMhe jlmib, 
due to the articular end of the displaced bone being m some abnormal 
position, -where it can often be felt and sometimes seen, and (3) 
restricted mobility of the affected joint, and hence-impairment^of 
function of the limb The degree to which this latter phenomenon 
obtains is necessarily variable, but, as a rule, it is very marked , if, 
however, fracture is also present, passive movements may be possible, 
though associated with pain and crepitus 

f The Effects produced by a dislocation extend to all the structures 
centering into and surrounding the site of injury The ligaments are 
I partially or completely torn , the bony surfaces are not unfrequently 
[fractured, especially in closely-fitting hinge joints, such as the elbow 
Jand ankle, the cartilages may be bruised, or portions of them 
S detached, and neighbouring muscles and tendons lacerated and 
•.displaced , adjacent vessels and nerves are often contused or com- 
ipressed Considerable effusion of blood is always present, infiltrating 
the whole area involved 

The character of the injury explains the difficulties that are met 
with in its reduction These arise from two main causes (a) kbe 
anatonucaLstructure of the joint and its ligaments, resulting in the 
hitching of bony 'prominences against one another, whilst the head of 
the bone does not always he opposite the hole m the capsule through 
which it originally passed In a few cases the end of the bone may 
be grasped by neighbouring ligaments and muscles m such a way 
as to render its replacement a matter of the greatest difficulty 
(b) Muscular-contraction also constitutes an obstacle, which, though 
formerly difficult to counteract, is now readily overcome by the use 
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of anaesthetics Not only does the patient maintain the. limb m a 
condition of rest by a voluntary tonic contraction, but it becomes 
fixed by the involuntary passive tension of the displaced muscles 
Moreover, clonic spasms may arise from the direct or reflex irritation 
of nerves, and these the patient is quite incapable of controlling 
When once reduced, Nature soon restores the part, so that in many 
cases no permanent lesion remains, although m some the rent in the 
capsule.does not heal firmly, leaving the joint ‘weak and liable to a 
recurrence of the displacement, while intra-articular adhesions, or the 
cicatricial contraction of the injured ligaments and muscles, may 
cause some loss of mobility 



A B 

Fig 2x6 -Old-standing Subcoracoid Dislocation of the Shoulder, show 
inc Atropra of True Glenoid Cavita, together with Formation of 
Nfw Joint and Alteration in Shape of Head of Bone A, View 
from the Front B, from the Outer Side (From College of 
Surgeons' Museum ) 

If a dislocation is allowed io lemam inn educed, the true articular caroty 
becomes shallow and partly filled up by a transformation of its cartilage 
into fibrous tissue, whilst the displaced head of the bone becomes 
adherent to the structures amongst which it lies , as the result of a 
plastic inflammation, either dense fibrous adhesions are formed, or a 
new false joint (psyutatilnosis) The articular cartilage is eroded, and 
the exposed bone' eburnated and sclerosed, whilst, owing to chronic 
periostitis, the end of the shaft may be considerably deformed The 
portion of bone upon which the displaced head rests undergoes changes, 
partly atrophic (from pressure), partly hypertrophic (as a result of 
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chronic periostitis), whereby a new socket is produced (Fig 216) 
Neighbouring muscles are secondarily shortened, and accommodate 
themselves to the abnormal position of the limb, and tendons which 
have been torn gam fresh attachments These changes necessarily 
interfere more or less seriously with the power of the limb and the 
movements of the joint 

/ Treatment — The treatment of dislocations consists m the reduction 
of the displaced bone with as little delay as possible There are two 
chief methods of gaming this end, viz , manipulation and extension 

Manipulation is always the best means foeniploy where practicable, 
less injury being sustained by the surrounding tissues It consists 
m moving the limb in such directions as shall cause the displaced end 
to r etrace t he course that it has already taken, fehxpugh^the^rent in 
the capsuledo Tt 3 "nbrmal position The shoulder and hip joints are 
more amenable to this method of treatment than hinge joints Anaes- 
thesia will be required in difficult cases The special manipulations 
needed m any particular instance are detailed under the various joints 

Extension is employed to overcome muscular and other forms of 
resistance, so as to draw the bone back into its original position In 
order to make this effectual, the parts above the dislocation are steadied 
by some countei extending force applied either by the hands of an 
assistant, or by a belt or towel, or by the knee or foot of the surgeon 
Extension may be made by the hands, or a firmer grip may be main- 
tained, and greater force used, by applying a bandage or a jack-towel 
to the limb by means of a clove-hitch In a few cases, the force may 
be exerted through some form of multiplying pulley, fixed at one end 
to a hook or staple, and at the other end to the loop of a towel or 
bandage attached to the limb When any such contrivance is em- 
ployed, precautions must be taken to pre\ent the soft tissues from 
being injured A useful plan consists in applying a damp bandage 
at the point from which traction is to be made, and over this a thick 
skem of worsted in the form of a clove-hitch, the loop being attached 
to the hook of the pulley The extensionjnust-bejnade continuously , 
no-jolting-orqerking action is allowable, or considerable mischief may 
ensue Since the introduction of anaesthetics, however, pulleys have 
been very rarely required, except m dealing with old-standmg cases 
j Reduction, however produced, is usually accompanied by a sudden 
'and distinct §nap_or suction, sound, due to the contraction of muscles, 
(unless the patientTs deeply under an anaesthetic, and the muscles 
are absolutely relaxed The limb is subsequently kept at rest for 
'some days, to allow the rent m the capsule to heal Cooling lotions 
are applied to reduce the swelling, and at the endjifjten~daysmr a 
{fortnight passive movements commence, together with - friction and 
[massage of the soft parts 

The treatment of urn educed dislocations is often a matter of consider- 
able difficulty Attempts "tef reduce them may be undertaken up to 
two or*-three months, but no undue violence w permissible, owing to 
the fact that adhesions to neighbouring^; parts' may thereby be 
ruptured, and the mam vessels or nerves endangered The use of 


1 
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jxilleys has been sometimes recommended, but so many accidents 
have been reported, varying in severity from laceration of the skin 
to actual avulsion of the limb, that it is^ better to discontinue such 
treatment if it has failed on its first application 

The amount of mobility possible m an unreduced dislocation varies 
a good deal in different cases, and the character of the treatment is 
mainly go\erned by this Ifjnovement is tolerably free, and not 
particularly pa inful, massage and manipulation may be undertaken, 
and a \ery 'useful* limb” result 'Where, however, movement is both 
pamfuk-an'd limited, operatiyejreatmenl-should be undertaken , sub-^ 
cutatie'bus^section of'muscles and tendons has been practised, but 
without much success, and the risk, owing to the fact that the peri- 
articular structures are displaced and distorted, is so great as to 
render such a procedure unadusable Two chief methods of opera- 
tive treatment are applicable (1 ) Reduction by an open operation 
The head of the bone is cut down on, and freed from ifs~adhesions 
to surrounding structures, the capsule of the joint being also opened 
and the cavity cleared , reduction may then be possible by means of 
manipulation or extension A few cases of successful treatment of 
old-standing dislocations of the shoulder by this means have been 
recorded , but, as a rule, the gam denied thereby is not commensu- 
rate with the risks and difficulties of the operation, especially if a 
considerable interval has elapsed since the accident (11 ) Excision 
of the displaced head of the bone will give~the best result mlndst 
cases In the elbow-joint it is often the only practicable treatment, 
and m the shoulder and hip it is usually better than attempting 
open reduction 

Compound dislocations are almost always serious lesions, for not only 
is the skin lacerated, and the joint exposed to the risk of septic con- 
tamination, but adjacent vessels and nerves are liable to injury 
Unless efficient treatment is adopted, suppurative arthritis ensues, 
leading to disorganization of the articulation, with subsequent 
ankylosis, or, in the case of larger joints, possibly to death from 
pyaimia and septic poisoning The treatment consists in the routine 
aiitiseptic’TPeatment of the wound, together with reduction of the 
dislocation If necessary, the opening m the skm must be enlarged, 
in order to allow of the replacement of the bone, and should the latter 
structure be much bruised or injured, it may be advisable to resect 
it at once If, however, vessels and nerves are also injured, or if the 
patient is old or debilitated, amputation may be required 

Special Dislocations 

Dislocation of the Lower Jaw forwards is not a \ery common 
accident, and usually results either from muscular action, or from a 
blow on the chin when the mouth is widely open, as m gaping, laugh- 
mg, or attempting tojtake a large bite It has also been produced 
in dentistry by a violent strain during tooth drawing, or from digging 
out roots with an elevator In some persons the accident happens 
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t with the greatest ease, and constantly recurs, owing probably to 
k laxity of the capsule or insufficient development of the eminentia 
* articularis 

The mechanism of the dislocation is as follows When the mouth 


is opened, the condyle of the jaw slips forwards on to the eminentia 
articularis, and it requires very little force to displace it still further 
into the zygomatic fossa (Fig 217) Th e int er ; articular cartilage 

sometimes follows the condyle, 



Flo 217 — Dislocation of Jaw 


and the attachment of the ex- 
ternal pterygoid muscle to that 
structure and to the bone ex 
plains the occurrence of dislo 
cation from muscular action 
The displacement may be 
unilateral or bilateral, more fre 
quently the latter The mouth 
remains widely open, the teeth 
and the jaws being separated 
by an interval of about an inch 
The lower jaw projects unduly, 
and is fixed, saliva dribbling 
over the lip , speech and deglu- 
tition are impaired, the pro 
nunciation of the labial con- 


sonants being especially difficult 
A holloAV can be detected immediately m front of the tragus, where 
the condyle is normally lodged, and in front of this hollow the con- 
dyle can be felt, being recognised by the slight amount of passive 
movement still possible A finger m the mouth may define the 
coronoid process in an abnormal position beneath the zygoma 

When the dislocation is unilateral, the symptoms are much less 
marked Some amount of movement of the jaw still remains, whilst 
J:he chm is displaced towards the sound side 

Treatment — Reduction is usually easy" -All that is needed is to 
depress the condyle below the level of the eminentia articularis, when 
the maSseter, temporal, and internal pterygoid muscles speedily draw 
it back into the glenoid cavity The patient is seated m a chair , 
the surgeon standing m front protects his thumbs with thick napkins, 
and introduces them into the mouth, pressing upon the lower molar 
teeth Pressure is continued in a downward and backward direction 


until the condyle is free, and then the chm is raised by the fingers on 
either side The jaw is kept at rest for a few days by means of a 
four-tailed-bandage 

A few cases are on record of displacement of the condyle of the 
jaw backwards, associated with fracture of the tympanic plate and 
tearing or separation of the cartilage of the auricle, leading to bleeding 
from the ear Displacement upivaids into the cranial cavity through 
the roof of the glenoid fossa has also been described, the patient in 
one case dying of meningitis 
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Dislocation of the Sternal End of the Clavicle —In spite of the 
apparent weakness of this joint and the great strains to which it is 
subjected, dislocation is uncommon, owing to the strength of the 
ligaments surrounding it, particularly of the rhomboid, the clavicle 
being more easily broken than displaced The .cause of such dis- 
placements is violence directed to the acromial end of the clavicle 
If the force acts from m front, the bone may be thrown forwards , if 
from above, downwards and inwards, the upward dislocation may 
occur, if the shoulder is driven forwards and inwards, the head of 
the bone may pass backwards Three varieties are described, accord- 
ing to whether the head of the bone tiavels f 01 wards , ba cKwa ids , or 
npivatds r ^° r 

dn the forward dislocation the end of the bone lies on the anterior 
surface of the manubrium, where it can be easily detected , all the 
ligaments of the joint are torn, except, perhaps, the interclavicular 
The point of the shoulder is approximated to the middle line Treat- 
ment — Reduction is effected by placing the knee against the spine 
between the scapulae, and drawing the shoulders backwards, the', 
elbow on the affected side being kept m front of the mid axillary line i 
The displacement is very likely to recur, and to prevent this a_pad\ 
i s kept o ver the end of the bone by a figure-of-S bandage, whilst the 1 
point of~tKTTffoulder is pushed outwards by placing a pad in the 
axilla, and binding the arm to the side It is advisable to keep the 
patient in bed for a few days, so as to give the ligaments a better 
chance of re-uniting, but some amount of forward displacement is 
very likely to persist No bad result follows, e\en should the dis- 
location remain unreduced 

The hajckjgard dislocation is not often met with The head of the 
bone lies behind the upper part of the sternum, close to the origin of 
the sterno hyoid and sterno-thyroid muscles All the ligaments are 
ruptured, including the rhomboid A depression is felt in the usual 
position of the head of the bone, which may be sometimes detected 
lymg deeply in the superior mediastinum The shoulder is thrown 
forwards, and situated nearer the middle line of the body than usual, 
whilst the movements of the head and neck are painful and limited 
Pressure of the bone upon the trachea, oesophagus, and vessels of 
the neck, gives rise to difficulty m breathing and swallowing, whilst 
the consequent congestion of the head may even cause semi coma 
Reduction by extension of the shoulders backwards is usually accom- 
plished without much trouble In cases of difficulty, a firm pad can 
be placed m the axilla, and the shoulder levered outwards by using it 
as a fulcrum, the elbow being pressed to the side It is retained in 
position by keeping the shoulders well extended by the use of two 
handkerchiefs, as suggested in the treatment of fractured clavicle If 
the_condition cannot be reduced, and serious symptoms of pressure 
r<kult,_the head of the bone should be excised 

The upward dislocation is one of extreme rarity The head of the 
bone is felt in front of the trachea, in which situation it may compress 
both windpipe and oesophagus, especially when the patient sits up or 
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leans forwards To effect reduction, a pad is placed in the axilla, and 
the arm pressed inwards over it , the elbow is subsequently bandaged 
to the side and well elevated A pad is at the same time kept over 
the end of the bone, but it is very probable that some amount of 
displacement will persist 

Dislocation at the Acromio-clavicular Joint consists in the acromion 


being forced either above or below the_outer,end of the clavicle, more 
commonly the latter The displacement is easily recognised by the 
abnormal prominence of one or other of the bones (Fig 218) It 

usually results from violence directed to 


r ^ js the scapula No difficulty is experienced 

\ -S* J in reduction, but the displacement is very 

liable to recur, especially in the more 
/ - common form The elbow is then flexed 

to a right angle, and pads of lint or small 

/ < a towels placed over the acromion and be 

, ; f . neath the elbow , a bandage or strap is 

j l then applied over the shoulder and under 

n x f the elbow, and suffices to .maintain the 

\ <n „ - { ,, bone in position The strap is kept from 

Fig 21S —Dislocation Upping by a bandage under It 

Downwards of Acromion round the opposite side of the chest 
from the End of the Should the displacement persist, and give 
Clavicle (Tillmanns ) rise to pain or impair the movements of the 

arm, the bones may be wired together after 
removing the cartilaginous surfaces 

A condition is sometimes met with, described as a Dislocation of the 


Lower Angle of the Scapula, or, better, Winged Scapula It is charac- 
terized by projection backwards of that part of the bone when the 
arms are thrust forwards , and is due rather to paralysis of the serratus 
magnus and rhomboids than to slipping of the fibres of the latissimus 
dorsi from the lower angle, as was formerly supposed The paralysis 
results from chronic neuritis, traumatic or otherwise, of the roots of 
the fifth and sixth cervical nerves, which may be found tender on 


pressure 

The Treatment consists in the use of massage and of the faradic 
current, whilst, if persistent, a properly-applied apparatus may correct 
the deformity 

Dislocation of the Shoulder occurs almost as frequently as all 
fthe other dislocations of the body put together The shallowness of 
*,the glenoid cavity, the size of the head of the humerus, the laxity 
of the capsule, the extent and force of the movements possible, an 
the exposed position of the shoulder, explain the great frequency 0 
(the accident It usually results from falls upon the hand or elbow, 
‘the arm at the time of the accident being widely outstretched, to 
enable the individual, if possible, to save himself The weak lower 
and inner part of the capsule receives the chief portion of the shock, 
and yields, the head of the bone being primarily displaced downwards 
into the axilla (subglenoid variety), and then, according to the direc- 
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bon of the force, or the character of the subsequent manipulations, 
the head travels either forwards (subcoracoid or subclavicular disloca 
bon) or backwards (subspinous) Falls on the elbow or shoulder 
may, however, cause a direct foiward / or backward displacement 
The Signs of a dislocation of the shoulder are sufficiently obvious, 
and certain characteristic features are present in almost all varieties 
(1) The shoulder looks flattened, owing to displacement of the head 
inwards (Figs 161, B and 221), and as a result of this the acromion 
process is unduly prominent, and a hollow, felt below it, occupied by 
the tense deltoid (2) The head of the bone lies m some abnormal 
position, and the glenoid cavity is empty (3) The elbow is displaced 
away from the side, and it is impossible to make it touch the chest 
wall at the same time that the hand is placed on the opposite shoulder 
(Dugas’ test) , this does not always obtain m the subcoracoid type 



Fig 219 — Subglenoid Dislocation Fig 220 —Subcoracoid Dislocation 

of Shoulder ^Tillmanns ) of Shoulder (Tillmanns ) 

(4) The vertical measurement round the axilla is increased m all the *■ 
varieties (Qallawayls test) , whilst inspection reveals a lowering of > 
the anterior or posterior axillary fold (Br.yantls_test) (5) A ruler or 
straight edge can be made to touch both the acromion process and- 
the outer condyle of the elbow m most cases of dislocation (Hamilton’s, 
ruler test), this is impossible when the head of the bone is m its. 
normal position, but can also occur m fractures of the anatomical’, 
neck At the same time, the usual signs of a dislocation, viz , rigidity 
and local bruising, are also present 

Subglenoid Dislocation (Fig 219) is always the primary condition 
when the accident is due to a fall upon the outstretched arm, but is 
not commonly seen, since the head of the bone subsequently slips up 
under the coracoid, as before stated The head of the bone passes 
down into the axilla, resting against the outer border of the scapula 
below the glenoid cavity, between thesubscapularis above and the teres 
minor below, with the long head of the triceps behind The capsular 
ligament and muscles passing to 'the tuberosities are torn, whilst the 
axillary vessels and nerves may be seriously compressed, leading to 

40 
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numbness of the fingers The head of the bone is felt in the axilla, 
and the anterior axillary fold is much lowered , the elbow is directed 
away from the side and slightly backwards , the arm is lengthened, 
perhaps to the extent of i inch, whilst the fore-arm is usually flexed 
A few cases have been recorded m which the arm was abducted 
land displaced vertically upwards, although the head of the bone 
tpvas in the usual position of a subglenoid dislocation This variety 
cis known as the hi\atio eiecta 

Subcoracoid Dislocation (Figs 220 and 221) is, without doubt, the 
most common form The head of the bone lies under the coracoid 
process on the anterior part of the neck of the scapula, immediately 
m front of the glenoid cavity, the anatomical neck impinging on 



Fig 221 — Subcoracoid Dislocation of the Right Shoulder 

its anterior border In this position it is above the tendon of the 
subscapulans, which is either torn or stretched over the neck as 
a tense band, and may considerably impede reduction Two forms 
of this displacement are described by Malgaigne, according to 
wKeth'erythe- muscles attached to the great tuberosity are intact, 
resulting m marked external rotation of the limb (subcoracoi 
variety), or whether they are lacerated, or even the great tuberosi y 
itself pulled off, the humerus being then rotated inwards (intra- 
coracoid variety) In both types the elbow is displaced back war s 
and outwards, and the head of the bone can be usually f e ^ wl , 
ease, especially on rotation of the arm, under the outer third ot e 
clavicle, except m stout people or where the muscles are, great y 
developed Comparatively little alteration m the length of the arm 
is produced, 
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The Subclavicular variety is very uncommon, and merely an 
exaggeration of the subcoracoid The head of the humerus passes 
further inwards, and lies deeply under the pectorahs major, on the 
second and third ribs The capsule and surrounding muscles are 
much lacerated, or perhaps the great tuberosity torn off , the elbow 
is markedly separated from the side and directed a little backwards, 
whilst distinct shortening is present 

The Subspinous Dislocation (Fig 222) is unusual The head of the 
bone lies in the mfraspmous fossa, immediately behind the glenoid 
cavity, between the infraspinatus and teres minor muscles, the 
subscapulans being generally torn Mal- 
gaigne states that the head of the humerus 
is most commonly found resting on the pos- 
terior edge of the glenoid cavity immedi- 
ately below the acromion process (sub- 
acromial variety) The elbow is displaced 
considerably forwards, but can be made to 
touch the chest wall , the arm is rotated 
inwards, so that the hand is thrown across 
the front of the body There is usually a 
marked hollow beneath the coracoid pro- 
cess, whilst a distinct prominence is caused 
by the head of the bone m its false posi- 
tion The length of the limb is frequently 
unaffected, or if any change is present, the 
arm is slightly lengthened 

Three or four cases have been described 
of what is known as a Supracoracoid Dislocation The head of the 
bone is here displaced upwards, and either the coracoid or acromion 
process is broken, i. c commonly the former Replacement with 
crepitus is easily obtained, but the dislocation is liable to recur 
The Treatment of Dislocation of the Shoulder consists m reduction 
by manipulation or extension 

1 For reduction by manipulation an anaesthetic is advisable, but 
not absolutely essential, and preferably chloroform, although when 
the patient is in a bad state for the administration — 1 e , with bis 
stomach full of food — ether may be preferable It is only right to 
draw attention to the fact that a large number of fatal cases of 
chloroform administration have been reported as occurring m the 
treatment of shoulder dislocations , this is due mainly to two causes, 
viz , the deep anaesthesia, required, and the want of preparation of 
the patient_fThe greatest care must therefore be exercised in giving 
the anaesthetic 

Many different methods of manipulation have been suggested, 
of which the following are the more important Not unfrequently, 
when the muscles are relaxed, any slight rotary movement suffices 
to ‘ put the bone m ’ 

Kochci's Method fot Subcoi acoid Dislocations — The surgeon standing 
m front of his patient, who is seated or reclining, and supported by 

40 — 2 


Fig 222 — Subspinous Dis- 
location of Shoulder 
(Tillmanns ) 





628 


A MANUAL OF SURGERY 


an assistant, grasps the elbow after flexion of the fore arm, and 
presses it to the side The arm. is now rotated firmly and steadily 
outwards until the fore-arm is at right angles to the body, when 
distinct resistance will be felt This causes the head of the humerus 
to roll out beneath the acromion, and is often sufficient to effect 
reduction , but if the limb is still displaced, the arm should be drawn 
forwards to the median line and elevated almost to a right angle with 
the trunk, with the hand still abducted and everted, whilst finally the 
arm is rotated inwards so as to carry thg hand towards the opposite 
shoulder, and the elbow lowered The value of this plan, according 
to Kocher, turns on the fact that the posterior part of the capsule 
and the scapular tendons inserted therein are usually untorn and 
stretched tightly across the glenoid fossa Rotation outwards relaxes 
this structure and removes it from the fossa, whilst the rent m the 
capsule gapes , but owing to the fact that the upper and lower 
margins of the opening are still tight, the head of the humerus 
remains fixed against the neck of the scapula until the elbow is 
carried forwards and raised The upper part of the capsule then 
relaxes, and the lower part, which remains tense, guides the head of 
the bone into the joint 

Smiths /Method varies somewhat m its application, according to 
whether the head of the bone is displaced anteriorly or posteriorly 
For anterior displacements the surgeon stands in front of the patient, 
and grasps the shoulder, using the right hand for the right shoulder 
and the left for the left, so that the thumb rests on the head of the 
bone, and the fingers grasp and steady the scapula With the other 
hand he seizes the arm near the elbow which has been flexed, and 


raises it from the side, extending and everting it Having thus 
raised it to a right angle, the limb is steadily and continuously 
.circumducted.mwards, the thumb following the head of the bone and 
assisting it to reach the lower and under side of the capsule, and 
thus enter the socket through the rent For the subspinous disloca- 
tion, the surgeon stands behind the patient and grasps the shoulder 
with one hand, raising the arm with the other, and making extension 
backwards combined with external rotation , i e , the limb is circum- 


ducted outwards, and finally brought to the side 

2 Extension may be applied m different ways, the object being to 
overcome the tension of surrounding ligaments and muscles T 
may be applied directly downwards by the surgeon grasping and 
pulling on the arm, whilst his unbooted foot is used as a counter- 
extending force m the axilla, the patient lying' fiat on a'~ mattress 
placed on the ground, and the surgeon sitting by the side Another 
plan consists in using theJiQee as a fulcrum instead of the heel, the 
patient sitting in a chair Occasionally the foot has been placed 
against the thoracic wall, and extension made - directlyu,outwards at 
right angles to the body, as recommended by Sir Astley Cooper 
White, of Manchester, suggested vertical traction, the arm being 
pulled directly upwards, the surgeon’TffoBtffiSVingbeen placed over 
the acromion, the patient being in the recumbent posture The 
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only objection to this last method, which may succeed when other 
plans fail, is that the axillary vessels are somewhat exposed to 
injury 

Dislocations of the Elbow-Joint are not very uncommon, occur- 
ring particularly in young people, and are due to either direct or 
indirect violence T he di agnosis is often difficult from the amount 
,of swelling that quickly "follows A careful investigation of the 
,, relative"' position of the bony points (p 497), and of the degree of 
' mobility of the different parts on each 
other, is essential m order to arrive at a 
1 definite conclusion as to the exact nature 
of the lesion In cases of doubt, a skia- 
gram should be taken 

1 Disloca tion of Both Bones may occur 
either Uacltvauis, fovwaids, or laterally 
a The backward variety (Fig 165, A) is 
'} /chat ’mostr^often met with, it usually 
occurs without either the coronoid process 
or the olecranon being fractured, although 
occasionally the former is detached If 
the coronoid remains mtact, it sometimes 
becomes locked in the olecranon fqssa, 
and renders the arm immobile , if, how- 
everTit is broken, considerable mobility of 
both bones occurs, Avith crepitus The 
fore arm is semi-flexed, the hand held 
midway between pronation and supina- 
tion, and the displaced bones form a con- 
siderable swelling at the back of the 
joint, above which is a marked hollow, 
crossed by the triceps The lower end of 
the humerus projects in front, and the 

artery and the soft parts are displaced forwards The measurement 
from the acromion process to the external condyle remains un- 
altered, but that trom the condyle to the styloid process of the 
radius is distinctly shortened, and the distance between the condyles 
and the olecranon process is increased 

Dislocation forwards of both bones rargly occurs without fracture 
of the olecranon process, although a few cases of this unusual accident 
are"on~record The displacement is readily detected, the fore-arm 
being lengthened perhaps to the extent of an inch The arm is m a 
condition of flexion, and, indeed, the accident can only take place 
from falling backwards on the point of the elbow when m this position 
The triceps muscle may be considerably lacerated 
Lateral dislocations of the fore-arm are almost always incomplete 
and are not very frequent , the bones may be displaced either inwards 
or outwards, the latter being the more common They are recognised 
by a careful examination of the relative position of the bony promi- 
nences 



Fig 223 — Reduction of 
Backward Dislocations 
at the Elbow 
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2 Dislocation of the Ulna alone occurs only in a backward direction 
It is an occurrence of the greatest rarity, owing to the position and 
strength of the orbicular and oblique ligaments and of the interosseous 
membrane If, however, the bones of the fore-arm are rotated back- 
wards upon the head of the radius as a fulcrum, and then the fore-arm 
adducted, this displacement can occur without extensive ligamentous 
lacerations, which, indeed, have not been noted in any of the cases 
observ ed 

In the Treatment of the above dislocations, all that is necessary is 
to unhitch the interlocking bony prominences, so as to allow the 
bones to return to their normal positions by muscular contraction . 
This is usually accomplished by the method described by Sir Astley | 
Cooper The patient being in a sitting position, the surgeon presses 

backwards, with his knee in the 
bend of the elbow, against the 
lower end of the humerus, at the 
same time he grasps the patient’s 
wrist, and slowly and forcibly bends 8 
the fore-arm (Fig 223) 

3 Dislocation of the Radius alone 
may occur either foitvaids, baok 
waids, or outwmds 

The forward dislocation (Fig 224) 
is that usually seen, and results 
from f alls on the hand when the 
fore-aim is m a" state of extreme 
pronation The head of the radius 
rests against the lower end of the 
humerus in the hollow above the capitellum, and the most charac- 
teristic feature consists in the inability of the patient to flex his fore 
arm, owing to the bone impinging against the lower end of the 
humerus It can be readily detected in this situation, rotating with 
the movements of the fore-arm, whilst a deep hollow is felt behind, 
immediately below the external condyle The forejarm is somewhat 
flexed, and midway between pronation and supination , the former 
act can be satisfactorily accomplished, but supination cannot be carried 
further than half-way A marked fulness exists on the anterior aspect 
of the limb when the arm is extended Fracture of the upper tmr 
of the ulna sometimes accompanies this accident, especially when 
produced by direct violence (Plate XXVIII ) If this luxation is no 
reduced, very great impairment of the mobility of the limb results, 
flexion beyond an obtuse angle becoming impossible Treatment 
Reduction is accomplished by traction from the wrist, with the f° re " 
arm flexed to a right angle, combined with pressure over the head 
of the bone Owing to the fact that the orbicular ligament is ruptured, j 
the deformity is very likely to recur, and hence active movements oj ' 
the limb must be interdicted for three or four weeks , a pad is placed ( 
anteriorly o\ er the head of the bone, and the limb flexed on a splint 
Dislocation backwards is less common The head lies behind the 



Fig 224 — Dislocation of the 
Radius Forwards (Pick ) 



PLATE XXVIII 
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external condyle on the outer side of the olecranon, where it can be 
detected on rotating the limb (Fig 235) The fore arm is flexed, and 
the limb pronated Even if left unreduced, it leads to but little in- 
convenience ~~~- 

~ Dislocation outwards is also rare, the head of the bone being dis- 
placed to the outer side of the external condyle, where it can easily 
be felt, causing considerable impairment of the natural movements 
Reduction is accomplished without difficulty 
Occasionally a rare form of dis- 
location is met with in which the 
ulna passes backwards and the 
radius forwards, resulting m great 
deformity 

A very common accident in 
children under four years of age 
consists of a sublux atiorr, of— the,. 

\head of the radius downwards 
jwithm the orbicular ligament, so 
ithat a portion of it slips up and 
r becomes nipped between the head 
•and capitellum It results from 
forcible traction of the hand, as 
from pulling up a child roughly 
after it has fallen, and is a common 
nursery accident, popularly known as pulled ^elbpw The limb 
becomes fixed in a position of slight flexion, and with the hand 
pronated, and the child cries out with the pain , it is readily treated 
by completely flexing the Jimb, and subsequently extending and fully 
supmating it, and'leaves no bad results 

It must not be forgotten that we have here merely described the 
pure dislocations In actual practice complications of a serious nature 
are frequently present m the shape of fracture of one or both condyles, 
which lead to much difficulty in diagnosis These fracture-disloca- 
tions give rise to so much haemorrhage that it is often impossible to 
come to a correct conclusion as to the nature of the case without the 
assistance of the Rontgen rays, and even then the results of treatment 
may be unsatisfactory So much callus is formed, and fibrous adhe- 
sions of such strength are developed, that considerable impairment 
of function is almost certain to ensue Probably the best line of 
practice is to keep the elbow at rest on a rectangular splint for a few 
days, to allow the immediate effects of the accident to pass off, and 
then to make an aseptic incision, dealing with the condition of affairs 
m the way best suited to the requirements of the particular case 
Dislocation of the "Wrist is a very uncommon accident, and may 
occur fotwmds or backwcnds The lower ends of the radius and ulna j 
become prominent under the skm, and especially the styloid pro-) 
cesses By this means it is easily distinguished from a fracture off 
the lower ends of the bones 5 

Occasionally the radius, carrying with it the hand, is dislocated 
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from the lower end of the ulna, as a result of forcible pronation 
Tins is usually described as a backward dislocation of the ulna , and is 
easily reduced by manipulation r 

Dislocations of various Carpal Bones have been described, but the 
only one which is at all common is a displacement of the os magnum 
backwards It forms a rounded prominence under the skin m the 
usual situation of the bone, which becomes more prominent on 

flexion, and may disappear on 
extension As *a rule, it is 
readily reduced, but is very 
likely to recur 
Dislocations of the Metacar- 
pal Bones and Phalanges are 
not unfrequent, but need no 
special mention, except in the 
case of Dislocation Backwards 
of the First Phalanx of the 
Thumb The chief interest 
here lies in the difficulty ex- 
perienced m reduction, which 
was formerly attributed to the 
head s lipping between "the two 
portions of the flexor brevis 
polhcis and being" grasped by 
tliem, as a button in a butt on- 
hole^ It has now been shown 
that there are two much more 
important factors, viz, the 
tension of the long flexor 
tenHonT” which' 'hitches " round 
the" neck (Fig 226), and the 
arrangement .of the_ glenoid 
ligament This fibro cartila- 
ginous structure passes between the two heads of insertion of the 
short flexor, and is thus incorporated between the two sesamoid 
bones , whilst firmly attached to the base of the phalanx, it is but 
loosely connected with the head of the metacarpal bone, so that it 
accompanies the phalanx in its dislocation, and will then be situated 
immediately behind the head of the metacarpal, so as to prevent any 
attempts at reduction Treatment — Traction and manipulation are 
always attempted in the first instance The thumb is grasped by 
a suitable apparatus and hyper-extended to a right angle, thus 
making the head of the metacarpal project still further through the 
muscular interspace, and, as it were, enlarging the buttonhole Still 
maintaining the traction, the thumb is rapidly flexed into the palm, 
the metacarpal bone being at the same time pressed inwards Should 
this fail, as it often will, a purified tenotome should be inserted m 
the middle line of the thumb behind, immediatelv above the base 
of the phalanx, and should be pushed on till it reaches and divides 



THE HEADS OF THE SHORT FLEXOR 

Muscle (Pick ) 
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the glenoid fibro-cartilage between the sesamoid bones , this little 
manoeuvre will at once render replacement simple 

Dislocation of the Hip, though not very common, is a condition 
of extreme gravity The depth of the socket m which the femur 
rests, and the strength of the muscles and ligaments surrounding 
the articulation, explain the comparative infrequency of the accident 
It— is-never .produced by direct violence, but always results from 
a force applied to the feet or knees, or, if the legs be fixed, to the 
back It is rarely met with except in young people or adults, since 
after the age~of forty : five fractures' of the neck of the bone are much 
more likely to occur 

In considering these dislocations, the relative strength or weakness 
of the different parts of the capsule and its surrounding structures 
must be remembered Thus, the jyeakest part of the capsule is 
pl ace d below and behind, and the fibres here are easily lacerated 
indeed, if is Through a rent in this part of the capsule that the head 
of the bone most frequently escapes In front, the llio-femoral or 
Y-shaped ligament of Bigelow, extending from the anterior inferior 
iliac spine to the anterior intertrochanteric line, is a structure of 
much strength, on the integrity of which depends the fact whether 
the displaced head of the bone shall occupy some definite position or 
be freely moveable Bigelow, to whom we owe so much m the 
elucidation of the mechanism of these dislocations, has divided them 
into two classes — the tegulat and the it tegular— according to whether 
this ligament is intact or completely lacerated Posteriorly, the 1 
plicated tendon of the obturator internus is the most important 
structure, and the position and level of the bone on the dorsum 1I11 
depends in some measure on whether it remains intact or is ruptured 
It must also be remembered that the hgamentum teres is relaxed 
when the thigh is forcibly abducted, and is made tense by adduction 
Four chief varieties of dislocation are described, m two of which 
the head of the bone is displaced posteriorly, and in two anteriorly 
The two former are known as the Dot sal and the Sciatic varieties, 
although Dorsal below the tendon, as originally suggested by Sir Astley 
Cooper, is the better appellation for the latter variety The two 
anterior dislocations are known as the Obtmator or Thytoid and the 
Pubic , m the former the head of the bone is located m the obturator 
notch, and m the latter upon the pubic ramus The relative fre- 
quency of these dislocations is as follows About 50 to 55 per cent 
of the cases are of the dorsal type, 20 to 25 per cent sciatic, 10 to 
15 per cent obturator, and 5 to 10 per cent pubic In addition to 
these four varieties, many other slight modifications have been 
described, which it will be unnecessary to furthur particularize 
Mechanism — The limb is usually in a position of abduction at the 
moment of dislocation, the head of the bone escaping from the 
capsule through a rent m the lower and back part of the ligament, 
and thus being primarily displaced donnwards The type of 
accident responsible for this is a fall v. ith the legs n idely separated,', 
or when the limbs are drawn forcibly apart, as, for instance, when > 
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one leg is placed on a boat just moving away from a pier on which 
the other is fixed The direction of the violence, or the subsequent 
manipulations performed by willing but ignorant friends, or the 
voluntary movements of the individual, determine what form of 
dislocation is to be subsequently produced If the limb is externally 
rotated and extended, the head travels forwards, and either the pubic 

or obturator variety results If, however, 
r q the leg is mveited and flexed, the head of 

I r - the bone passes backwards, and either the 

f e dorsal or sciatic form is produced Again, 
| ' y m the posterior dislocations, if the obturator 

/ % A in f ernus tendon remains intact, it may hitch 

/ \.-T' across the front of the neck, and prevent any 

f further upward displacement of the bone, 

\ V 1 thus m g nse so called sciatic 

\ x&ljsjf I variety, but if the tendon is ruptured, or if 
\ W J °f the bone slips in front of it, there 

\ \\ / is no obstacle to its upward displacement on 

y Vv 1 the dorsum 1I11 

\ V\ / Dislocation may, however, also result when 

\ iiV l / h m h 1S m a position of adduction, a dncct 

\ J'-M \ : dorsal dislocation being thus produced, the head 

I J of the bone escaping from the capsule above' 

IM 7 the tendon of the obturator internus , such an 

/ I accident is sometimes, but not always, associf 

/ If Ml / ated with fracture of the posterior lip of the 

| j I fim / acetabulum The type of violence leading to 

| jj/ij/ f / this occurrence is when a heavy ^veight kills 

1 1 Iff • / on back of a person whilst kneeling, or 

t f r!< / when, his knee being fixed, the body is thrust 

J fill If I forwards, so that the limb is forcibly inverted 

f ** t * 3 \fj *7 If, however, the thigh is m a position of ex- 

x. \ treme flexion, the head may be displaced 

^ below the tendon of the obturator internus, 

x^^^ and the sciatic variety will then result 

T ,; _ i Dorsal J)islocation (Fig 227) — The head 

location Jkthe h!p of the bond iSTKiTform is found lying on the 

{Tillmanns ) dorsum flu, a variable distance above and 

behind the acetabulum, and always above 
the obturator internus tendon It may be detected on manipulation 
of the limb, although in muscular subjects this is difficult The 
ligamentum teres is necessarily ruptured, as also the capsule, the rent 
being situated either below or above the obturator tendon, according 
to whether the dislocation is due to forcible abduction or adduction 


F/g 227 — Dorsal Dis 

LOCATION OF THE HlP 
{TlLLMANNS ) 


The small external rotator muscles are usually lacerated, and perhaps 
even the glutei and the pectineus The ilio-femoral ligament usually 
remains intact The great sciatic nerve is sometimes compressed or 
contused The trochanter is raised above Nelaton’s line (p 539), and 
approximated to the anterior superior spine , the lho-tibial band of 
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fascia is therefore relaxed, and there is considerable shortening of 
the limb, amounting often to 2 or 3 . -inches The leg is in a position 
of flexion, adduction, and inversion, so that the axis of the femur 
crosses the lower third of the sound thigh The knee is semi-flexed, 
and the ball of the great toe rests against the opposite instep , the 
heel is somewhat raised^ "‘^marked hollow' is felt m the upper part 
of Scarpa’s triangle, and tifieT mam vessels of the limb appear to be 
unsupported 

The Diagnosis should be easy, the only difficulty being experienced 
m distinguishing it from an impacted extra-capsular fracture The 
character of the accident, the presence of adduction and inversion, 
the increased breadth of the trochanter m the case of fracture, and 
the abnormally placed head of the bone m 
dislocation, are the points to which attention 
must be directed 

2 Sciatic Dislocation, or dorsal below the 
tendon, is one in which the head of the bone 
is prevented from travelling upwards to the 
dorsum 1I11 by the integrity of the obturator 
mternus tendon It may occur either from 
forced abduction of the limb, or from extreme 
flexion in the adducted position The lesions 
of muscles and ligaments are practically the 
same as for the dorsal variety The 1I10 
femoral ligament is uninjured 

The Signs resemble those of a dorsal dis- 
location, but are less marked There is less 
shortening, often not more than ^ to x inch , 
the limb is flexed, adducted, and inverted, 
but the axis of the femur is directed across 
the opposite knee, and the great toe rests against the ball of the 
great toe of the opposite side The head of the bone is often much 
less distinct, owing to the greater thickness of the glutei muscles at 
that level 

Treatment of the Two Backward Dislocations is effected m much 
the same way, whether the dorsal or sciatic variety is present The 
most usual method is that of manipulation and notation, so accurately 
worked out by Bigelow The patient is anaesthetized, preferably on 
a mattress placed on the floor The leg is nfslTflexed on the thigh, 
and the thigh on the abdomen, the position of adduction being still 
maintained, so that the knee extends beyond the middle line of the 
body (Fig 228) This position is maintained for some moments, and 
then the limb is freely circumducted outwards, and brought rapidly 
down into a position of extension parallel with the ether By this 
mancem re the tense structures m front of the joint are relaxed, and 
then the head of the bone is made to retrace its course towards the 
rent in the capsule, and finally directed upwards into the acetabular 
cavity These movements are tersely summarized m Bigelow’s words 
— * Lift up, bend out, 10II out ’ 



Fig 228 — Reduction of 
Dorsal Dislocation 
of Hip (Briant ) 
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If this plan does not succeed, the following method of traction may 
be employed The patient, lying on his back, is firmly fixed by a 
bandage or towel passed over the pelvis and secured to two or three 
hooks or staples driven into the floor The surgeon stands over the 
i patient, whose thigh is flexed to a right angle on the abdomen, as 
!,also the knee upon the thigh The surgeon’s arms are passed under 
lithe knee sufficiently far to enable him to grasp his own elbows, and 
the front of the leg is steadied against the operator’s perineum Direct 
and forcible traction upwards can now be made, and this is often 



Fig 229 —Dislocation or the 
Hip Obturator Variety 
(Tillmanns ) 



Fig 230 — Dislocation or the 
Hip Forwards Pubic 
Varieti (Tillmanns ) 


sufficient m itself to lift the head of the bone into the acetabulum 
'l If this is unsuccessful, the movements described above can be ener- 
getically repeated m this position The above plans, combined with 
the use of an anaesthetic, rarely fail in reducing a backward disloca- 
tion of the hip, and hence extension by means of pulleys is rarely required 
)If, however, it is needed, traction should always be made m the direc- 
tion of the displaced limb, 1 e , across the other thigh, counter-exten- 
Ision being obtained by a jack-towel passed between the injured thigh 
land the perineum, and fixed to a staple m the floor, close to the head 
•of the patient, and applied on the side of the dislocation When suffi- 
'cient force has been applied, the surgeon rotates the limb outwards 
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so as to allow the head of the bone to once more slip into its 
socket 

3 Thyroid or Obturator Dislocation (Fig 229) — The head of the 
bone in this case passes downwards through a rent m the lower part 
of the capsule, and its position is subsequently but little altered, a 
slight forward and upward movement being alone superadded The 
lho-femoral ligament is untorn, but the pectmeus and adductors are 
very tense, or may even be lacerated , the hgamentum teres is, of 
course, ruptured The head lies on the obturator externus muscle, 
and can be detected m the perineum The trochanter is less promi- 
nent than usual, and, indeed, its normal position may be represented 
by a depression The limb is slightly abducted and everted, as well 
as lengthened, perhaps to the extent of 2 inches, though this is more 
apparent than real It is also flexed, owing to the tension of the ilio- 
psoas muscle, and advanced before the other, with the toes pointing 
outwards The adductor longus tendon stands out prominently, and 
much pam may be experienced from 
pressure on the obturator nerve If the 
patient stands, the body is bent forwards, 
whilst it is interesting to note that if the 
dislocation remains unreduced the patient 
may be able to walk without much pam 
or inconvenience, though in a more or 
less stooping position 

}\ ' Pubic Dislocation. . (Fig 230) — In 
.ti n s -yar ns l yTlRTHeaxt of the bone lies on 
the horizontal ramus of thg__pubes, just 
internal to the anterior inferior spinous 
process of the ilium, where it can be felt 
rolling under the finger on any move- 
ment of the limb The vessels are pushed 
inwards, and considerable "pain may be 
felt down the limb from pressure on the 
anterior crural nerve The lho-femoral ligament is untorn, whilst the 
hgamentum teres and capsular ligament are ruptured , the__small 
external rotator muscles, wjthTheu&xcepiion of the obturator internus, 
arejusually torn There is marked flattening of the hip, the trochanter 
bemg'approximated to the middle line and raised The Jnnb is 
shortened to the extent of 1 inch, and there is considerable abduc- 
tion and eversion, so that the inner aspect of the limb looks forwards 
TFeTingli is~ slightly flexed to relax the lho-psoas muscle 

" Treatment of the thyroid and pubic dislocations is undertaken along 
similar lines as for the posterior dislocations The patient is anaes- 
thetized , the knee is flexed, as also the thigh upon the abdomen, but 
in a position of abduction , circumduction inwards follows (Fig 231), 
and on extension of the limb the head again enters the acetabulum 
The thyroid variety may sometimes be reduced by upward and out- 
ward traction when the limb has been flexed to a right angle in the 
abducted position, the unbooted foot being placed against the pelvis 
to steady it 



Fig 231 — Reduction of 
Anterior Dislocations of 
the Hip (Bra ant ) 
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If extension by pulleys is required in the thyroid dislocation, it 
:s made transversely outwards across the upper part of the thigh, 
:ounter extension being obtained by means of a band passed round 
the abdomen The limb, at first in a position of abduction, is sub- 
sequently adducted forcibly by drawing the anlde inwards, the band 
by means of which extension is being made acting as a fulcrum to 
lever the head of the bone into the acetabulum In the pubic variety 
traction is made downwards, outwards, and backwards, and the head 
}f the bone drawn into its socket by a towel passed transversely 
across the limb 

After reduction of any form of dislocation of the hip, the patient 
should be kept in bed with the legs tied together for about a fortnight, 
and then passive movement may be commenced, but with consider- 
able caution , voluntary movements should not be undertaken for 
another week or two 

Should the dislocation recur, it may be due to fracture of the 
posterior lip of the acetabulum, or to some involuntary movements 
of the patient, or perhaps to the fact that the displacement has not 
been fully reduced Under such circumstances further attempts at 
replacement should be undertaken, and the limb subsequently kept 
immobilized for a longer period than usual 

Irregular dislocations of the hip occur when the Y-shaped ligament 
is completely torn through, so that the head of the bone is not restricted, 
but can be moved round the acetabular cavity Reduction is usually 
3asy 

Dislo cation of the Patella may occur outwatds, imrnids, or edgeways 
A dislocation upwards' resulting from rupture of the ligamentum 
patellae is sometimes described, but it is scarcely to be included in 
the same category as the others The displacement may be complete 
or incomplete , in the former the capsule is always lacerated , in the 
latter, not necessarily so 

The outward variety is much the commonest on account of the 
obliquity of the limb, and may result from muscular action, especially 
in~“people suffering from genu valgum , it also arises from direct 
violence In either case lfoccurs most frequently when the limb is 
extended, since during flexion the bone is firmly lodged in the mter- 
condyloid notch When completely displaced, it lies upon the outer 
surface of the condyle, with its inner margin projecting forwards 
In this situation it is easily felt, whilst the knee appears flattened 
and broader than usual, the mtercondyloid notch being plainly dis- 
tinguishable m the position usually occupied by the patella It is 
not unfrequently, however, incomplete, and then the inner half of the 
articular surface of the patella lies in contact with the cartilaginous 
surface of the outer condyle, with its outer border projecting forwards 
Reduction may take place spontaneously, but is usually effected by 
manipulation The thigh is flexed on the abdomen, and the knee 
extended, so as to relax the quadriceps, and then a little pressure on 
its outer margin causes the bone to slip back into place In the m 
complete form, where one of the borders of the bone is lodged in the 
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mleicondyloid notch, reduction is sometimes \ et y difficult, and to effect 
it an open opeiation may be requued 

The inward dislocation is lare, being always due to dnect nolence 
In characters and treatment it is the e\act converse of those met with 
when the bone is displaced out w aids 

‘V dislocation edgeways, 01 Vertical Rotation of the patella, is an 
interesting condition in which the hone is said to be tw isted \ ertically 
upon its own axis, and even to hare been turned completely round 
Incomplete rotation is practically identical with that just descnbed 
as an incomplete lateral dislocation, whilst the complete rotation of 
the patella must indeed be a tare accident 

Dislocations of the Knee may occur lain ally, as also fo> waids or 
bacLi'tvds When due to disease of the joint, the backward dislocation 
is commonest, but when arising ftom traumatic causes, the lateral 
is the most frequent 

The lateral displacements aie rarely complete, and aie usually 
associated with a certain amount of lolation, the leg is partially 
flexed Reduction is effected without difficulty 

Dislocation of the tibia forwards is more common than displacement 
backwards It is generally complete, the lower end of the fetmu 
projecung^mtorthe -popliteal .space, and compiessmg the \essels, so 
ttiafgangrene not „un freq uen 1 1 y .follow* s The upper end of the tibia, 
caxtylfiffivItTin’t7the.patelia,Jies-in-front r ^forming a well-marked swel- 
ling with _a hollow-above it There is usually considerable shorten- 
ing "ol the limb if the articular surfaces overlap 

Dislocation of the tibia backwards is a much rarer accident, and is 
also usually complete (forty out of fifty-five cases wrnre complete) + 
The signs are exceedingly characteristic, the pressure effects upon 
the popliteal vessels and nerves often resulting in gangrene (ten 
cases out of fifty-five) 

Reduction of either of these conditions is easily accomplished by 
traction on the limb, w hilst the thigh is flexed, combined with 
manipulation in order to guide the head of the tibia into its normal 
position The limb must subsequently be kept at rest on a splint for 
two or three weeks 

Displacement of a Semilunar Cartilage (Syn Subluxation of the 
Knee, Internal Derangement of the Knee Joint) is a condition fre- 
quently met with, resulting from sprains and strains associated with 
torsion In any rotary movement of the knee, which is only possible 
whe'n the limb is flexed, the pressure of the condyles always tends to 
modify the position of the cartilages, which, moreover, are relaxed 
and more freely moveable on the upper surface of the tibia in flexion 
than in extension Displac e ment of a cartilage is almostalways due. 
to a sudden strain or \vrencErdf a rotary typej e g , Turning quickly round 
nDstich games as tennis, or slipping off the kerbstone with the knee 
bent 1 he internal cartilage is much more frequently affected than 
the external, and the character and extent of the lesion varies much 
in different cases Not unfrequently its anterior tibial attachment is 
* Shelclon, Annals ofSmgeiy , Januaiy, 1903 


d.1 



642 


A MANUAL OF SURGERY 


|,tom through, thereby permitting considerable lateral mobility Its. 
j peupierahconneptions rvith the capsule and internal lateraljigament 
.may -also be ruptured, whilst sometimes a portion is more or less 
: detached from its free border, and m other cases the cartilage has 
„been broken across a little behind its centre It is obvious that when 
•’once its connections have been loosened it can be displaced readily, 
'and may pass into the intercondyloid notch, or may slip out from 
'between the tibia and femur, or may even be doubled over It sub 
'sequently becomes inflamed and swollen, and unless properly treated 
tiie displacement is likely to be repeated 

The Symptoms produced by this accident are a sudden sickening 
pain of much severity, located in the knee, which becomes partially 
locked in a position of flexion, with inability to extend it The patient 
may be able to ‘ wriggle ^ hisjoint free, or the limb may lemain stiff 
for some hours, or eveh~aT day or two, when movement suddenly 
returns more or less spontaneously, a snap being at the same time 
felt within the joint An attack of subacute synovitis usually follows 
In other cases the cartilage remains out of place, until reduced by the 
surgeon, with or without an anmsthetic If the case is not carefully 
treated, the displacement is liable to recur, the cartilage constantly 
slipping in and out, and getting nipped between the bones , as time 
goes on, this becomes more and more easy, owing to the ligaments 
of the joint being relaxed from the recurrent attacks of synovitis In 
fact, the limb may pass into such a state of chronic weakness as to 
interfere seriously with the patient’s comfort There is usually a 
spot of localized pam in the front of the joint, corresponding to the 
upper surface of the tibia , possibly there may be some amount of 
lateral mobility of the leg, and movement of the cartilage may be 
^detected on flexing and extending the knee 

j The Treatment m the early stages consists in replacement of the 
cartilage by manipulation The limb is fully flexed and then suddenly 
extended, pressure being applied at the same time m the neighbour- 
hood of the displaced cartilage, which often returns into position with 
a distinct snap The limb is subsequently kept at rest on a back 
iplint, and cooling lotions are applied until the inflammation has 
Subsided , it is then further immobilized for some weeks m plaster of 
Paris or water-glass, so as to allow the lacerated ligaments to re-unite 
and consolidate At the expiration of six or eight weeks after the 
accident an elastjc_kne£-cap-is,apphed, and the patient again allowed 
to more the joint 

J When the cartilage has become loose and is constantly slipping 
f out of place, immobilization of the limb, with pressure over the pain- 
ful spot by an elastic knee clip, as recommended by Mr Howard 
Marsh, or by Hawksley’s knee truss (Fig 232), may be useful 
Should this not prove satisfactory, operative proceedings must be 
undertaken 

The knee-joint is opened by an incision on the appropriate side of 
the patella, more or less transverse in direction, and the condition of 
the cartilage ascertained If of normal shape and merely loose and 



INJURIES or JOINTS— DISLOC If IONS 


643 



moveable, it may be readily stitched to the periosteum over the head 
of the tibia, so as to keep it fiom again slipping between the bones, 
this is perhaps best accomplished by splitting the catlilage diagonally 
into two portions, and securing each of these by turn or three catgut 
stitches If, however, it is doubled on itself, or deformed, or if fixa- 
tion seems impracticable, it may be iemo\ed, it is astonishing how 
well patients get on after such an operation 
The greatest care must lie taken to main- 
tain asepsis, and no strong or irritating 
antiseptic should be allowed access to the 
joint cavity, which is closed by a senes of 
buried sutures, dealing in order with the 
synovial membrane, the capsule, the super- 
jacent tendinous tissues, and, finally, the 
skin It is advisable to dram the joint for 
twenty-four hours, and, as an additional 
precaution against infection, it may be v'ell 
to immunize the patient by preparatory 
injections of antistreptococcic serum 

Rupture of the Crucial Ligaments is 
another form of internal derangement, re- 
sulting from great violence The integrity 
and strength of the joint are much impaired, 
and abnormal lateral and antero-postenor 
movements are possible Should the con- 
dition persist, the joint may be freely opened, 
and the ligaments sutured * 

Dislocations of the Ankle-joint may occur in the following direc- 
tions outwaids, tmaends, hachvatds, fot wauls, and upivmds, tins being 
the order of their frequency Owing to the fact that the astiagalus 
is wedged like a block into the mortice formed by the lower ends of 
the tibia and fibula, it is obvious that fractures of these bones are 
frequently met with as complications 

The lateral dislocations are in reality fracture - dislocations, and 
have been already described m the chapter on fractures (p 559) 
Although the upper articular surface of the astragalus is broader m 
front than behind, dislocation of the footjbackjvards-is^ajmo re common 
accident than displacement forwards It .results from falls on the feet 
while_runnmg or jumping, or by .sudden -violence applied to the limb 
when the foot 1 s~fiXedj" Usually both malleoli are fractured, and the 
arficular-'Surface'’oFthe astragalus is thrown behind the lower end of 
the tibia The heel projects unduly backwards, and the lower end of 
the tibia usually rests upon the neck of the astragalus, the scaphoid, 
or even the cuneiform bones 

Dislocation forwards is very uncommon, and may occur without 
any associated fracture of the bones of the leg The foot is appa- 
rently lengthened, and the tibia rests upon the posterior part of the 
upper surface of the os calcis, behind the astragalus The prominence 


Slmilunar Cartilagls, 
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Mayo Robson, Annals of Smgciy, May, 1903 
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of the heel and of the tendo Achilhs is lost, and the normal depres 
sion in front of the latter structure is occupied by the lower ends of 
the bones of the leg 

The ttcaimcnt of antero-postenor dislocations consists m reduction 
by traction The leg is flexed upon the thigh, so as to relax the tendo 
Achilhs, or, if necessary, this structure is divided The ankle is com- 
manded by a pair of Cline’s side-splints, care being taken to ascertain 
that the foot is at right angles to the leg, and that the articular surfaces 
of the astragalus and tibia are exactly in apposition, thus preventing 
any displacement of the heel backwards or forwards A Roughton’s 
splint — i e , an external splint with a sole-piece — is sometimes useful 



Fig 233 — Dislocation of the Astragalus Forwards 


A dislocation upwards has been described m which the astragalus, 
together with the foot, is carried^ up between the tibia and fibula 
To allow of such, the inferior tibio-fibular ligament and the lower end 
of the interosseous ligament must have been ruptured Impracticable 
as such an accident appears, competent observers maintain that they 
have met with it The displacement is very marked, and the 
character of the lesion very evident 

Dislocations of the Astragalus alone are by no means common, 
although their distinguishing features are well recognised They 
consist in a partial or complete detachment of the bone from all its 
normal connections, both to the bones of the leg and of the foot, 
and its displacement from under the tibio fibular arch It may travel 
back'u>a)ds or fo> wauls with or without lateral rotation 

DislocationTor.wards-(Fig 233) is much_ t he more common variety, 
although it is usually associated with partial rotatuTirpthe displace- 




INJURIES 01 - JOINT S— DISLOCATIONS 645 

ment occurring more frequently outwards than inwards When 
complete, the bone is entirely detached from its connections with the 
os calcis, scaphoid, and bones of the leg, and lies upon the upper 
surface of the scaphoid and cuneiform bones, the skin of the dorsum 
of the foot being tightly stretched over it, or even torn The limb is 
shortened, and the malleoli are approximated to the sole, the lower 
end of the tibia resting on the upper surface of the os calcis 

In the incomplete vai lety, the head of the astragalus impinges either 
upon the scaphoid on the inner side, or the cuboid on the outei, 
whilst the lower end of the tibia rests on the posterior half of the 
articular surface of the astragalus 

Dislocation backwards is almost always complete, and may or may 
not be associated with rotation of the bone, which can easily be felt 
between the tendo Achillis and the malleoli 

Treatment — Reduction is only possible in the incomplete forms of 
dislocation The patient is anaesthetized, the knee flexed to relax the 
muscles or the tendo Achillis divided, and tiaction upon the foot 
established, so as to enable the surgeon to apply pressure upon the 
displaced bone m a suitable direction In the complete \anety 
reduction is impracticable, owing to the fact that the os calcis is drawn 
; up into contact with the malleolar arch In such cases manipulation 
hs useless, and excision of the bone is necessary Comparatively 
little impairment in the function of the foot results from this operation 

Subastragaloid Dislocation — By this term is meant a displacement 
of all the bones of the foot from below the astragalus, which retains 
its normal position between the malleoli The interosseous and other 
ligaments passing from the malleoli and astragalus to the other tarsal 
bones are necessarily ruptured The cause of this, as of other dis- 
locations in the neighbourhood, is some violent strain or wrench of 
the foot 

Displacement of the foot may occur either forwards or backwards, 
but in the great majority of cases it is either backwaids and mwaids or 
backwards and outwards The luxation is rarely complete as regards 
the calcaneo astragaloid joint, but the articular surfaces of the head of 
the astragalus and scaphoid are completely separated, the former 
structure lying on the dorsal surface of the latter bone The foot is 
greatly deformed, the anterior portion being shortened, the heel pro- 
jecting, and the toes pointing downwards The head of the astragalus 
is very evident, forming a rounded globular swelling under the tense 
skin In a compound dislocation of this nature which we recently 
examined, post-mortem, the inner edge of the under surface of the 
astragalus had burst through the skm , the vessels and nerves were 
torn or stretched, and even when the wound in the skin had been 
enlarged, reduction was impossible owing to the tendons which had 
become caught around the neck of the astragalus In such a case 
removal of the astragalus would have been the only practicable 
treatment 

In the inward displacements, the foot is somewhat inverted, so 
that the outer malleolus is unduly prominent, and the inner malleolus 
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is lost in a deep depression caused by the lateral displacement of the 
os calcis , the foot is thus m a position somewhat simulating talipes 
equino-varus In the outward dislocations the foot is everted, the 
inner malleolus prominent, and the outer buried, a position of talipes 
equmo-valgus being thus assumed In both forms the tendo Achilhs 
is curved, with its concavity towards the displacement Ticatment 
consists in reduction by manipulation, which is sometimes readily 
accomplished, but may be a matter of the greatest difficulty, probably 
from the tibial tendons becoming hitched around the neck of the 
astragalus Section of the tendo Achilhs is occasionally needed 



CHAPTER XXII 

DISEASES OF JOINTS 


Acute Synovitis 

By Synovitis is meant an inflammation limited almost entirely to the 
synovial membrane, the ligaments and other sliuctines of the joint 
being usually but little aflected 

lhe Causes are local and general Local conditions include cold 
and mjuty , general or constitutional compuse rheumatism, gout, 
syphilis, pyaemia, and gonorrhoea 

Pathological Anatomy — Acute syno\ilis results in hypei senna of 
the synovial membrane, and exudation of plasma and leucocytes, 
firstly into the substance of the membrane, causing it to be thickened 
and spongy, and subsequently into the joint , the endothelium also 
proliferates, and is shed In the early stages the effusion consists of 
synovia, diluted with blood plasma, and often discoloured ith blood 
in traumatic cases, and hence on removal is spontaneously coagulable , 
after a time the plasma may coagulate, depositing lymph upon the 
articular surface, whilst serum remains The lymph thus deposited 
may either be removed by a natural process of absorption when the 
inflammation comes to an end, or it may organize, so as to form adhe- 
sions In the later stages the synovial membrane becomes somewhat 
thickened, and the ligaments possibly a little infiltrated and relaxed 
The Clinical Signs of acute synovitis consist m the joint becoming 
painful and distended, whilst if the articulation is superficial, as in the 
knee, a sense of heat may be imparted to the hand, and the surface 
may even be red and hyperamic The limb is maintained by muscular 
spasm m that position which gives the most ease, viz , that in which 
its capacity is the greatest, and this is usually one of slight flexion, but 
if the condition is neglected, the flexion may increase considerably, 
the muscles undergoing tonic contraction, and the limb remaining more 
or less fixed in an undesirable position The muscles governing the 
movements of the joint occasionally undergo rapid atrophy, probably 
resulting from a reflex disturbance of their trophic centres in the cord 
Evidence of Effusion into Various Joints — Shoulder The curvature 
of the shoulder is increased, and the deltoid expanded by a fluid 
swelling beneath it, which is especially noticeable at its anterior 
border along the bicipital groove, and sometimes posteriorly , in the 
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axilla a painful intumescence may also be felt These symptoms 
may be somewhat simulated by inflammation of the multilocular sub- 
_ deltoid bursa, but the latter condition is recognised by the absence of 
any axillary swelling, by its not encroaching on the anterior and 
posterior borders of the deltoid, and by the fact that, although when 
the patient voluntarily moves Ins arm pam is produced, yet when the 
surgeon gently manipulates it, so as to press the head of the bone 
against the glenoid cavity, there may be none Elbow The hollows 
on either side of the olecranon and tendon of the triceps are replaced 
by soft fluid swellings, the outer of which also extends down to, and 
masks, the head of the radius , there is usually a little general puffi- 
ness m front of the joint It is readily distinguished from inflamma- 
tion of the olecranon bursa by the fact that m the latter condition 
there is a central fluid prominence over the bone, "whilst in the former 
the spellings are placed on either side of and abore the bony pro- 
jection IV list There is a general fulness both on the anterior and 
posterior aspects of the joint, "whilst fluctuation may be detected 
beneath the dorsal tendons, which are slightly separated and dis- 
placed It is distinguished from synovitis of the superjacent tendon 
sheaths by the fact of its strict limitation to the neighbourhood of the 
joint, and the absence of the superficial crepitus, so characteristic of 
the latter condition Effusion into the Hip-jomt cannot be easily 
detected by digital examination There may be a little fulness and 
tenderness in the gluteal region, or in the upper and outer part of 
Scarpa’s triangle The most characteristic feature, however, is the 
position of flexion, abduction, and eversion taken by the limb, whilst 
limitation of movement is equally marked The KneCj when distended fv 
with fluid, presents a rounded outline, m which aft the normal hollows, 
especially those on either side of the patella and hgamentum patella?, 
have disappeared There is also a swelling corresponding to the 
subcrureal pouch, more marked on the inner than the outer side, and 
extending for -3 or 4 inches above the patella Fluctuation can be 
readily detected when one hand is placed above the patella, and the 
fingers of the other hand compress the tissues on either side of the 
hgamentum patella? below, or by alternate pressure on either side of 
the rectus tendon When the effusion is considerable, the patella is 
felt to float, and on pressing it sharply backwards can be made to tap 
against the mtercondylofd notch of the femur (patellnitap) A smaller 
effusion is recognised by pressing the fluid downwards from-tlieusub- 
G rureal pouch with the knee fully extended, when the patellar tap can 
usually be demonstrated Enlargement of the bursa patella? is recog- 
nised by the swelling being central and m front of the patella, so that 
its outline is obscured Ankle The hollorvs between the tendo 
Achilhs and the malleoli are replaced by fluctuating swellings, whilst 
the dorsal tendons are displaced forwards, and a fluid swelling appears 
in front of each malleolus Enlargement of the bursa beneath the 
tendo Achilhs is so obviously confined to the back of the joint that it 
should never be mistaken for true synovitis of the ankle 

When the acute stage has passed, the joint is usually left m a 
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somewhat weak and relaxed condition, with a little passu e effusion, 
01 perhaps some adhesions The adhesions which follow acute syno- 
\1t1s aie usually slight m chatactei, if the case has been piopeily 
treated , they lesult fiom the union of patches of lymph on opposing 
sui faces of synoxial membianeoi bone, which become organized into 
loose fibro-cicalucial tissue, containing a few r delicate blood\essels, 
and cox ered by endothelium extending o\ci them fiom the adjacent 
serous membiane 'lhe chaiacteiistic signs of such a condition are 
painful limitation of moiement m some paiticulat direction, and 
possibly a little soft ciepitus 

The Treatment of acute syno\ itis consists 111 so immobilizing the 
joint as to give the patient the greatest amount of ease, whilst, should 
ankylosis lesult, the limb is left m as faxomable a position as possible 
for subsequent utility Ihus, the shouldn should be bandaged to the 
side, and the hand kept in a sling , the elbow is placed on an internal 
angular splint, and flexed to a little more than a right angle, whilst 
the hand is midway between pionation and supination , foi the wust 
all that is needed is to apply a palmai splint to the foie-aim , the 
hip is immobilized by the application eithei of a Thomas’s splint 
or of a Liston’s long splint, or by placing the limb between sand 
bags and adjusting an extension appaiatus, the luce is put on a 
back splint, perhaps slightly flexed , whilst the mdh is best kept at 
rest by applying what is known as a Roughton’s splint, ; e , an external 
splmt with a foot-piece Necessarily, m all severe cases of acute 
syno\ itis the patient should be confined to bed and the limb elevated 
If the case has been neglected and the limb lias assumed a vicious 
position, the patient should be anaesthetized and the malposition 
corrected , or gradual extension is made by means of a weight and 
pulley, until the correct position is attained In the eaily stages cold 
should be applied to the joint by means of evaporating lotion, an 
icebag or Letter’s tubes, but tins is not advisable m old people I11 
the later stages fomentations give greater relief, whilst the application 
of a few leeches may also be beneficial When, the distension is con- 
sid erable, removal o f some of the fluidjiy.a carefully purified aspnator, 
or trocar and cannula, may dimmish pain and hasten recovery 

In the subacute stage, when the joint is weak and relaxed, massage 
or friction with stimulating liniments should be employed, whilst in 
the more chronic forms firm pressure, and preferably by means of a 
Martin’s bandage, is most useful as an additional measure 

If adhesions are present, they should be carefully broken dowm 
under chloroform , the limb is subsequently kept at rest for a few r 
days upon a splint, whilst passive movements and massage are 
afterwards adopted 

Chrome Synovitis 

This affection follows an acute attack, or may be lighted up by 
some injury or condition insufficient to determine a more \ lolent form 
of inflammation The synovial membrane becomes thick and infil- 
trated, whilst ( the effusion is sometimes relatively less than m the 
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acute foim, sometimes excessive, then constituting the condition 
described as clnoinc saom_ SMiQintis (Fig 234), a phenomenon often 
seen affectmg^tT^TTuiees after rising from a prolonged stay in bed 

1 he pain is usually not severe, 
, T^yg ?. y -- w. _ ' being replaced by a sense of use- 

' ' Wl lessness and weakness It is in I 
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terestmg to note that, in cases 
where the effusion is veil marked, 
the bursae communicating with the 
joint frequently become distended, 
they are prevented from parties 
pating in the acute forms of in- 
flammation by the fact that the 
apertures of communication with 
the intei lor of the joint are narrow 
and slit-like, and thus readily be- 
come occluded by the swelling of 
the membrane Crepitus is some 
tunes met with m chiomc synovitis, 
possibly from a roughening of tile 
articular surfaces on which lymph 
has been deposited, or between 
which fibrous adhesions have 
formed 

Occasionally the synovial fringes 
become hypertrophied, giving 1 fee 
to a - condition similar to that 
described under osteo - arthritis 


Fig 234 — Chronic Serous Si novitis 
of Knee, with Distension of the 
Subcrureal Pouch (From Col- 
lege of Surgeons’ Museum ) 


(p 672) The overgrown villi 
usually spring from the reflections 
of the synovial membrane close to 
the bone, and may be loaded with 


fat, constituting the condition known as ‘ Lipoma arborescens ’ In 
the knee-joint the fringes may be felt rolling under the fingers, and 
painful symptoms may be caused by the loose ends being caught and 
nipped between the bones 

Treatment consists in fixing the joint in _ji_suitable position, and 
applying coun ter-irr itation and pressure , S cott’s dressi ng and blisters 
afeTespecIaHy useful" m this affection At a sornewh afl at er' stage 
elastic pressure by a Martin’s bandage may be employed, together 
with friction with stimulating liniments, or exen hot-air baths Re 
mo\al of some of the fluid by aspiration and subsequent compression 
may also do good , but if the affection resists such treatment, the 
best procedure consists in opening the joint, washing it out with 
sterile saline solution, and draining it for a few days 

Should enlarged villi be present and give rise to trouble, the joint 
should be opened, and if they are limited m their distribution they 
may be clipped away, or the synovial membrane from which they 
grow dissected out When very extensive, so that tremoval would 
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involve total excision of the synovial membrane and consequent 
stiffness, it may be wise to wash out and drain, m the hope that 
they may become fixed, before undertaking complete extirpation of 
the membrane 

Hydrarthrosis (Hydrops Articuh) is the term applied to any 
condition of a chronic nature 111 which the joint is much distended 
with fluid It may arise from at least live diffeient affections 
(a) Chronic serous synovitis , (b) in osteo-arthntis, a \ ery common 
cause , (r) in Charcot’s disease , (d) in secondary syphilitic synoutis , 
and (c) occasionally in tuberculous disease It must be remembered ■ 
that it is but a symptom, and not a disease sm gain is, and treatment 
necessarily varies with the cause 



Fig 235 — Baker’s Cists from Back or Knee (Howard Marsh) 

Baker’s Cysts — This condition, first described by the late Mr 

brane of a joint through an aperture 111 its fibrous capsule (Fig 235) 
It is usually due to some chronic affection of the articulation, espe- 
cially osteo - arthritis or tuberculous disease, whereby the mtra- 
articular pressure is increased, and not uncommonly several such 
sacs are connected with the same joint They vary much m size, 
contain synoxial fluid, and, though at first communicating with the 
joint cavity, have a tendency to travel away from it, burrowing 
along muscular and fascial planes, and coming, perhaps, to the 
surface some distance from their origin, the aperture of communica- 
tion with the joint having m some instances been shut off If causing 
no troublesome symptoms, there is no necessity to interfere , but if 
they become inconvenient or painful, it is easy to dissect them out, 
closing where necessary by ligature or suture the narrow neck which 
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leads into the joint Of course, the strictest asepsis must be main- 
tained in all such proceedings, and the causative affection must not 
be forgotten 

Acute Arthritis 

By the term Arthritis is meant any inflammation of a joint which 
involves all the structures of which it is composed, viz , bones, 
ligaments, cartilages, and synovial membrane 

/ Causation — Acute arthritis is practically always due to infection 
of the joint cavity with bacteria, which reach it either from within 
or without the body (1 ) It may be due to the entrance of cocci 
through a punctured or valvular wound of the joint, or during 
operations It is interesting to noteThbw “extremely prone to in- 
flammation is the synovial membrane when opened, even after the 
most careful antiseptic precautions The micro-organism most 
commonly present is a modification of_the^Siuf>toc occus pyogenes, but 
various other pathogenic 'organisms have also been found m special 
cases (11 ) It may arise in a mann er e xactly, analogous to thatjn 
■\Yhich_acuteunfective osteo-myelltis is produced — t c , the patient is 
m a low state of health, lus natural germicidal powers are diminished, 
pyogenic organisms are present in the blood-stream, gaining access 
through some breach of surface, and, finally attacking any weak or 
damaged tissue, produce therein suppurative inflammation A slight 
injury, eg, a s prain or strain occurrmg_m„ a weakly child, con- 
valescent from measles _or_scarlet -fever, may result in this affection 
(111 ) It may be produced by the lodgment of a pysemic .em bolus , and 
m a similar way it not unfrequently follows as a sequela of fevers, 
such as enteric or pneumonia, by direct transmission of some infective 
material (iv ) It is sometimes met with as a .result of _ gonotxhoea, 
and may then run its course with or without suppuration (v ) It may 
be lighted up as a result of the extmsion.-QLnnf Lammatiq n, from the 
end of a neighbouring bone, or from the bursting of a subcutaneous 
or bursal abscess into the joint Acute arthritis of the hip joint is 
commonly due to the former of these conditions, being consecutive 
to an acute infective osteo-myelltis of the upper end of the femur 
(vi ) It is occasionally observed as a result of iJui liMilsm, the inflam- 
mation running a very acute course, and leading to disorganization 
of the joint, though without suppuration Such attacks are un- 
doubtedly bactenabtrr^r-igifi — ' “ 

Course of the Case —In the early stages acute arthritis manifests 
itself as a hyperacute synovitis, combined with severe pam and fever 
The pain is often so intense that the patient cannot bear the part to 
be touched or the bed shaken, and indeed the slightest jar of the 
limb is so exquisitely painful that the patient may scream with 
agony The joint itself is distended with a turbid effusion, which 
rapidly becomes purulent, and the tissues around are hypersemic and 
cedematous The patient naturally places himself in that position 
in which the limb obtains the greatest ease, and therefore usually 
semiflexes the joint and fixes it by muscular contraction 
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As the disease progresses, pus is formed within the capsule, 
bursting through it, and either travelling directly to the surface, or 
burrowing deeply into the substance of the limb , thus, in the knee 
an enormous abscess may collect beneath the vasti muscles, stripping 
theiYi from the bone for a considerable distance The pain increases 
whilst the abscesses are forming, and becomes especially distressing 
at night, the patient being often waked by a painful start just as he 
has fallen asleep This condition usually indicates that the articular 
cartilages are becoming affected, and is explained by the fact that, 
just as the patient loses consciousness, the muscles Avhich fix the 
joint are relaxed, and allow the inflamed surfaces to shift their 
position slightly, exciting severe pam and a sudden spasmodic con- 
traction of the muscles Giadually the deformity becomes more and 
more obvious, whilst the infiltration and relaxation of the ligaments 
sometimes allow of abnormal movements, c g , of lateral mobility in 
the knee-joint , the ends of the bones become carious, and absolute 
displacement or dislocation may follow Sinuses may open m all 
directions, and the patient suffer from recurrent rigors, caused by 
toxaemia or the onset of pyaemia The constitutional effects are 
always se\ ere, consisting of high fever, and rapid exhaustion from 
the pain, sleeplessness, and absorption of toxins 

The t animations of this affection are as follow (a) Recovery, 
rarely with a moveable joint, and then only after active interference , 
m most cases ankylosis in a good or bad position, according to the 
treatment, is the best result that can be expected ( b ) During the 
acute stage the patient may die of pyaemia, or acute toxamna and 
exhaustion ( 'c ) If he survive the acute stage, chronic suppuration 
may ensue, and symptoms of hectic and amyloid degeneration m the 
viscera may supervene In such cases sinuses leading down to 
carious bones exist, and, unless efficient measures are taken to obtain 
asepsis, or to remove the diseased structures, perhaps by amputation, 
the patient is likely to die from exhaustion or chronic saprsenna 
Pathological Anatomy — The synovial membianc, at first merely 
infiltrated and hypersemic, soon becomes converted into granulation 
tissue from within outwards, exuding abundant pus The ligaments 
m turn are sodden and relaxed by the presence of a plastic exudation 
between the fibies, rendering them soft and cedematous, so that the 
tonic contraction of the muscles easily stretches them and brings 
about displacement 

The articular caitilages are disintegrated and destroyed in various 
ways, according to the actiteness of the inflammation and the amount 
of pressure to which they are exposed In acute cases they early 
lose their normal bluish-white appearance, and become opaque and 
slightly yellow The central parts, which are exposed to pressure 
between the ends of the bones, soon disappear, whilst the peripheral 
portions are eroded by the growth of the granulation tissue develop- 
ing from the synovial membrane When once the cartilage has been 
perforated at any one spot, the suppurative inflammation spreads 
along its under surface, stripping it from the bone, and thus inducing 
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necrosis, as a result of which isolated portions of dead cartilage may 
be found lying in the joint In the more chronic forms of the 
disease, proliferation of the cartilage cells occurs, whereby the 
capsules become distended, and the matrix encroached upon , some 
of these cavities burst into the joint, and leave more or less flask- 
shaped openings into which pyogenic organisms find their way, thus 
aggravating the mischief, others nearer the deep aspect of the 

cartilage become transformed into granulation 
tissue by vascularization from the vessels m 
the bone In these ways the cartilage is de- 
l v- i n stroyed or replaced by granulation tissue, a 

proceeding analogous to ulceration of the softer 
,,~ r ^ parts The tntamUcular catUlagcs are affected 

•ffjf- 'h\‘\T 3 H \ m a very similar manner, and quickly disappear 
^ 1 he ends of the hone pass into a condition of 

acute osteitis, resulting in the transformation of 
the medulla into granulation tissue, absorption 
of the bony cancelli with or without suppura- 
tion, and sometimes necrosis of small portions 
of the cancellous tissue ( canes ncaotica) The 
veins within the cancelli become thrombosed, 
and hence pyaemia may result, The penosteum 
covering the ends of the bones is also inflamed 
and hyperaenne, in consequence of which spicu- 
lated or stalactitiform osteophytes are produced 
(Fig 236) The muscles m the neighbourhood 
of the joint undergo rapid atrophy and fatty 
degeneration, probably as a result of somet] 
reflex disturbance of the trophic centres 

Treatment — In the early stages the limb 
must be elevated, absolutely immobilized, and 
put into such a position that, if ankylosis sub- 
sequently obtains, it may be of some use to the 
patient Fomentations or an icebag may be 
applied temporarily, but as soon as the symp- 
toms point to suppuration, the joint should be 
freely opened in one or two places, washed out 
with some sterile or antiseptic solution, and 
drainage-tubes inserted, whilst necessarily any 
pen-articular abscesses are dealt with in the 
same way Openings should preferably be made 
on opposite sides of the joint, so as to allow the 
cavity to be flushed out frequently, or, if con- 
sidered desirable, for continuous irrigation of the jomt-with some 
mild antiseptic (eg , weak boracic lotion, or sublimate solution, 1 in 
8,000), or some bland unirritating fluid, such as sterilized normal 
saline solution, The fixation of the limb is maintained, and the 
general health attended to Irrigation should be continued until all 
signs of inflammation, pain, heat, and startings of the limb have 
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passed away Under such a regime it is sometimes possible to 
obtain a moveable joint, but moie frequently ankylosis must be 
expected Excisionjnay be required in order to prevent or remedy 
faulty ankylosis,' or "to place the limb m a good position, it is also 
undertaken in some cases of chronic suppuration, with caries of 
the ends of the bones and displacement, but, as a rule, not until all 
acutfi^symptoms have passed away If the~pahehkis -suffering from 
severe toxmmic ot pysemic symptoms threatening life, amputation 
may be required, as also for exhaustion from long-standing suppura- 
tion and hectic fe\ er 

Acute A) limits of Special Joints 

In the Shouldei, infection sometimes occurs through the axilla where 
the capsule is weak and easily invaded by organisms, as after an 
axillary cellulitis, more frequently it follows a penetrating injury 
Severe pain is caused by any mo\ement of the arm affecting the 
joint, and the pus m the distended synovial membrane comes to the 
surface in front of or behind the deltoid or in the axilla It may 
suffice to open the articulation anteriorly and flush it out, but, if 
possible, a counter-opening should be made behind by cutting down 
on a pair of dressing-forceps pushed backwards through the capsule 
In many instances the patient’s condition will not improve until the 
head of the bone has been excised The subsequent results as regards 
movement and power of the arm are, on the whole, very satisfactory 
In the Elbow, there are no points requiring special mention as to 
clinical history or results, although it must be remembered that the 
superjor^ radio-ulnar articulation is necessarily involved, and hence 
the powe'r'of pronation and supination of the hand is threatened As 
to"tYeatment, -incisions should be made "on either side of the olecranon, 
the ulnar nerve being avoided The limb is then placed on a rect- 
angular splint, and with the hand midway between pronation and 
supination , of course, the patient is kept in bed, with the arm raised 
on a pillow In an adult excision may be undertaken as soon as the 
acute stage has passed, m order to obtain a moveable elbow , but in 
children, where the growth is incomplete, it is better to allow ankylosis 
to occur, and excise, if need be, at a later date 

The Wrist may be infected secondarily to septic conditions follow- 
ing operations on ganglia in the neighbourhood, or through direct 
injury The essential treatment consists m free incisions parallel 
with the tendons, and avoiding the sheaths Ankylosis usually results, 
and excision is not resorted to except when the disease has become 
very chronic, with extensive caries of the carpus 

Acute arthritis of the Hip-joint' is usually a sequela of acute infective 
osteo myelitis attacking the upper end of the shaft of the femur, and 
ihvorving'the’jolfit, -owing to the epiphyseal cartilage being mtta- 
capsular , it also results from pyaemia, and rarely from penetrating 
injuries The symptoms are similar to those of the first stage of 
ordinary tuberculous disease (p 686), but much more acute There 
is high fe\er, together with intense pain, marked flexion and eversion 
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of the limb, early suppuiation, and rapid disorganization if not properly 
treated , indeed, Avhere nothing is done, and the patient lives long 
enough, the head of the bone may be entnely absorbed, or is detached, 
and remains as a sequestrum in the dismtegiated articular cavity 
As soon as the capsule gives way, the pus may come to the surface 
m any of the usual localities for lnp-joint abscesses In treating these 
cases, the joint should be freely laid open m the situation which 
appears most favourable The anterior incision is more suitable for 
the early, and the posterior for the later, stages, when the head of the 
bone is either dislocated, or remains in situ and separated from the 
shaft A double opening may sometimes be utilized with advantage 

The Knee joi nt is more frequently involved by this disease than any 
other, and is usually infected from without The symptoms are ex- 
ceedingly typical the pain is very acute and the joint hot and dis- 
tended to its utmost capacity, the limb lying semiflexed and on its 
outer side Left to itself, the capsule gives way, and suppuration 
rapidly extends upwards beneath the vasti or downwards into the leg, 
the pus ultimately finding its way to the surface The deformity 
gradually increases, until m the worst forms the tibia slips behind 
the condyles of the femur, the leg is flexed to a right angle and 
rotated outwards, and if the limb has long rested on its outer side, 
considerable lateral displacement may also occur Early and efficient 
treatment will usually prevent such a disaster Thejprnt-should be 
freely,mcised,on>each^ide_of_th.e4)atel]a, so as to open up the sub- 
crureal pouch, and the whole articular cavity well washed out In 
some cases a counter-opening may be made with advantage and a 
drain-tube inserted, by passing a pair of sinus forceps through the 
outer portion of the posterior ligament of Winslow, and cutting 
down on it to the inner side of the biceps tendon and clear of the 
external popliteal nerve By this means more efficient drainage of 
the articular cavity is obtained 

When the Ankle-joint is involied, amputation has often to be 
resorted to, m consequence of the difficulty of securing good drainage, 
although excision of the astragalus will sometimes cut short the 
disease and lead to a good result 

Special Forms of Synovitis and Arthntis 

Rheumatic Synovitis is met with in the course of acute rheumatism, 
or as a chronic affection from the commencement The former is 
recognised by the presence of fever, acid sweats, high-coloured urine 
loaded with lithates, and a tendency to metastasis, one joint after 
another being involved , complete resolution usually follows, but 
there may be some thickening of ligaments and consequent impair- 
ment of mobility If the disease is limited to one joint, absolute dis- 
organization, though without suppuration, may ensue (acute rheu- 
matic arthritis) There can now be little question that this disease 
is of bacterial origin and due to a diplococcus (Poynton, Paine) 

The chronic \ ariety is characterized by swelling of the joints, due 
partly to effusion, partly to thickening of the synovial membrane and 
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of the capsular and other ligaments If neglected, it may produce 
fixity of the joint, due mainly to ligamentous changes, but also 
resulting from the development of intra articular adhesions, but there 
is never any lipping of the cartilages or new formation of bone, as in 
osteo-arthntis Not unfrequently other evidences of rheumatism may 
be present, such as chorea, erythema, etc .whilst rheumatic nodules 
(i e , new growths of fibrous tissue beneath the skin, perhaps reaching 
the size of a walnut, but more often much smaller) may also develop 

The Treatment of the acute form is medical rather than surgical, 
and general rather than local The affected jomts must be kept at rest 
in good position, and wrapped 111 warm cotton-wool, or, perhaps better, 
soda fomentations mav be applied Should the inflammation resist 
such measures, it is quite justifiable to open and wash out the joint, 
which is found to be occupied by a greenish, semi-punform effusion 

In the more chronic forms anti-rheumatic drugs have less power, 
and more attention must be paid to diet Butcher’s meat, s'weets, 
and rich dishes should be avoided, and as far as possible a ‘ white 
diet’ obtained Mineral waiers are exceedingly valuable, and a visit 
to a suitable home or Continental spa may be desirable Locally, 
massage and stimulating embrocations do good, but in bad cases 
counter-irritation by repeated blisters, or even by applying the actual 
cautery, is desirable Malposition may be corrected under an anaes- 
thetic or by weight extension Localized hot-air baths (Sheffield- 
Tallerman system, or Dowsing’s radiant electric heat) do good in 
some cases 

Gouty Arthritis is characterized by certain well-marked features 
It often attacks the metatarso-phalangeal articulation of the great toe 
(podagra), or the metacarpo-phalangeal joint of the thumb (cheiragra) 
Its onset is usually sudden, and it frequently commences m the 
middle of the night The tissues around the joint become swollen, 
red, shiny, and oedematous, whilst the superficial veins are prominent 
The attack is exceedingly painful, and the skin exquisitely tender 
These symptoms pass off in the course of a few days, leaving the 
articulation swollen and sensitive 

Even a single attack results in a slight deposit of bi-urate of soda 
in acicular crystals in the matrix of the articular cartilage close to the 
surface, but when the joint has been several times inflamed, the whole 
thickness of the cartilage may be invaded by this chalky deposit, 
whilst the ligaments and ends of the bones are also infiltrated In 
the smaller joints it may increase to such an extent as to form well- 
marked swellings, or £ tophi,’ similar in character to those so com- 
monly seen in the external ear The skin sometimes gives way over 
these, and a chalky discharge results In some cases the cartilages 

f Dr Bnnnatjnes opinion ns to the diagnostic value of fibrous or bony sub- 
cutaneous nodules connected with aiticulai lesions is as follows ‘Wusculai 
swellings aie most often due to lheumntism, small subcutaneous nodules also to 
rheumatism, larger ones to iheumatoid ailluitis, buisal enlaigements to chronic 
gout, iheumitoid arthntis, 01 rheumatism, and bonj nodes (of the Hebetden 
type) to chiomc gout or chronic rheumatoid aithntis ’ » 
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are eroded, and eburnation of the exposed bone may follow, as in 
osteo- arthritis The ticatmcnt of acute gout consists m foment- 
ing the parts or applying glycerine of belladonna, whilst colchicum, 
citrate of hthia, and alkaline purgatives are administered In the 
more chronic forms iodide of potassium may be given, and the diet 
and drink are carefully regulated Probably some form of hydro 
therapeutic treatment will be required, and if the patient cannot go 
to a suitable spa much may be done at home by getting lnm to drink 
a large cup of hot water half an hour before each meal 

Pysemic Synovitis is due to embolic infection from some suppurating 
focus The joint becomes rapidly distended with pus, and often with- 
out pain If the joint is promptly opened, washed out and drained, 
its disorganization may be m many cases prevented ( vide Pyaemia, 
p 83) , otherwise destructive changes will quickly follow 

Typhoid Disease of Joints — 1 A simple chi onto synovitis occurs in 
one or more joints, with but slight effusion and little inflammatory 
disturbance It is somewhat resistant to treatment, and hence may 
cause limitation of movement Possibly it is due to the action of 
toxins rather than of the living organism 2 The ti tie typhoid ai tin itis, 
due to the B typhosus, is characterized by a marked inflammatory 
effusion into one or more joints, and is liable to end in spontaneous 
dislocation, especially in the hip-joint Suppuration, however, is rare, 
and the prognosis favourable, provided the limb is kept in a good 
position The presence of a large effusion indicates aspiration 3 A 
mixed pyogenic and typhoid infection results m active suppuration within 
the joints, the B typhosus playing quite a subsidiary part 4 A pine 
pyogenic infection In these latter two varieties the ordinary symp- 
toms of acute suppurative arthritis occur, and the treatment for that 
affection must be instituted 

Pneumococcal Arthritis — In the course of an acute pneumonia the 
pneumococcus is occasionally disseminated through the body, and is 
then very likely to attack a joint which has been already damaged, 
gixmg rise to a suppurative arthritis with an effusion of thick creamy 
pus, or sometimes to a milder form of synovitis Males are more 
often affected than females, and the upper rather than the lower 
extremity Occasionally more than one joint is involved, and, with 
the exception of the hip, the larger joints are attacked rather than 
the smaller There are no special peculiarities m the disease, but 
since it is merely part of a general infection, a high mortality is asso 
ciated with it Suppuration usually occurs, and its onset is always 
an indication for incising, washing out, and draining the joint 

It may also occur primarily and apart from any other obvious 
pneumococcal lesion The symptoms are then those of a subacute 
arthritis with effusion, which may be so resistant to treatment as to 
require arthrotomy Some limitation of movement is likely to follow 
Gononhceal Disease of Joints is always due to infection with the 
gonococcus, transmitted by the blood from the primary focus of mis 
chief Whilst usually seen in connection with gonoirheeal urethritis 
m males, it has been known to follow ophthalmia neonatorum, and has 
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been lighted up by passing a full sized bougie on a patient with gleet 
It generally commences after the third week of the gonorrhoeal attack, 
when the discharge is becoming subacute It may involve one or many 
joints, the knee, ankle, and urist being most frequently affected, and 
perhaps on both sides of the body Two distinct types of trouble 
may manifest themselves, but they are not unfrequently combined 
In one, the synovial membrane is mainly affected, and the effusion 
is chiefly intra-articular, so that the condition closely resembles an 
ordinary attack of acute traumatic synovitis In the other, the peri- 
articular structures bear the brunt of the mischief , and there is at 
first but little effusion vi the joint, but much around it, the parts even 
becoming oedematous , the ligaments are infiltrated and softened, 
so that displacement readily occurs , surrounding muscles atrophy 
rapidly , the patient suffers from severe pain and fever, so that he 
becomes thin and worn In the worst cases the intra-articular effusion 
increases, and is sero-purulent, yellowish green in colour, and contains 
flakes of lymph, but it is never truly purulent Both forms are very 
chronic and resistant to treatment, and hence ankylosis, with or with- 
out disorganization, is very liable to follow Treatment is not very 
satisfactory The urethral discharge must be arrested as soon as 
possible, whilst the affected joints are kept at rest , moderate pressure 
and counter-irritation, as by Scott’s dressing, are perhaps the best 
means of dealing with the later stages m simple cases Iodide of 
potassium,-’ mercury, and quinine may be administered internally 
Should the local phenomena be at all severe, the joint must be opened, 
irrigated, and drained, and if undertaken sufficiently early ankylosis 
may be pre\ ented 


Tuberculous Disease of Joints 

Tuberculous Arthritis (Syn Pulpy Degeneration of the Synovial 
Membrane, White Swelling, etc ) may commence either in the syno_vial 
membrane or m the artic ular end of the a djacent bone (tuberculous 
epiphysitis, p 591) , or it may spread from the-periosteum to the 
synovial membrane, as a result of a tuberculous periostitis, or from a 
neig hbourin g burs a There is some slight difference of opinion as to 
the relative frequency of the synovial and osseous varieties, but the 
latest investigations certainly seem to indicate that m children the 
disease commences most frequently m the epiphyses, whilst in adults 
it may start either m membrane or bone with about equal frequency 
The Causes may be summed up as follows The individual is pre- 
disposed to the development of tuberculous disease, usually as the 
result of an inherited tendency, a family history of tubercle being often 
obtainable , the general health of the patient may be at fault, owing 
to insufficient or inappropriate food, bad hygienic surroundings, or 
exposure to cold Some slight injury of which but little notice is 
taken may lead to the actual deposit of the B tubeiculosis, which 
gains access to the body through some breach of surface, or even per- 
haps through a healthy mucous membrane Severe articular lesions 

42 — 2 
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such as dislocations, are much less likely to induce tuberculous 
disease, partly because their gravity demands efficient treatment, 
partly because the activity of the reparative process is capable of 
dealing with the organisms, even if they are brought to the spot 
Pathological Anatomy — The synovial memhane becomes thickened, 
pulpy, and oedematous, and in the early stages, on naked-eye examma 
tionymay be found to be studded with small gelatinous nodules, about 
the size of a, pin’s head, situated immediately beneath the serous 
lining , later on, these may amalgamate into caseous masses, which 
burst and discharge into the joint, leaving ulcerated surfaces Finally, 
the synovial membrane is changed into a so-called pyogenic mem- 
brane, consisting of granulation tissue similar to that lining the cavity 
of a chronic abscess, and more or less closely attached to the surround- 
ing structures, which are transformed into oedematous fibro-cicatricial 
tissue, whilst the superficial parts undergo fatty or necrotic changes 
Microscopically, one finds all the ordinary appearances of tuberculous 
disease, the vessels being in a state of endarteritis for some distance 
from the serous surface Fringes of the synovial membrane, swollen 
and succulent, spread over the margins of the aiticula) cartilage, and 
as they increase in size become adherent to it, just as, according to 
Billroth’s classical description, ivy creeps along a wall On lifting 
the edges of these fringes, the underlying cartilage is found hollowed 
out and eroded As soon as the whole thickness is destroyed at any 
one spot, the cancellous tissue at the end of the bone becomes similarly 
affected, and the granulations spread along under the cartilage, cut- 
ting it off from its nutritive supply, and thus large flakes of necrosed 
cartilage may be shelled off, a process specially seen m the hip-jomt 
As a result of the hyperaemic condition of the end of the bone, 
especially when sepsis is superadded, a new formation of subperi- 
osteal osteophytes, stalactitiform in character, sometimes takes place, 
but not to such an extent as in acute arthritis Occasionally the 
periosteum itself is involved in the tuberculous process, and the 
disease may then extend some distance from the joint 

When the bone becomes involved, either primarily or second- 
arily, any of the manifestations of tuberculous disease described in 
Chapter XX may be met with, and thus it is not uncommon to 
find sequestra m connection with tuberculous arthritis When it 
originates in the bone in adults, the tissue directly contiguous to the 
articular cartilage is often that primarily attacked , but in children 
it more frequently starts m connection with the epiphyseal cartilage 
The joint is usually infected by extension of the disease through the 
articular cartilage, but when the synovial membrane extends along 
the bone beyond the cartilage, it may become involved without any 
cartilaginous lesion In the early stages a simple synovial effusion 
may occur, but gives place to the more typical manifestations 
when infection has followed Occasionally a tuberculous abscess 
bursts into a joint, acute symptoms supervene, but gradually 
quiet down, and the usual chronic phenomena subsequently de- 
xelop More commonly the infection is slow and gradual, and the 
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onset of the articular symptoms is of a similar character The extent 
of the mischief m the bones may sometimes be ascertained by the 
radiography (see Plates XXIX and XXX ) 

Clinical History — The disease usually commences in a most 


insidious manner It may be 
dated back to some injury, but 
as often as not no such occurrence 
has been noted Slight impair- 
ment of movement, together with 
some pain, especially when the 
limb is jarred or twisted, is per- 
haps the first sign, causing the 
patient to limp if one of the lower 
, extremities is involved This 
limitation of movement is usually 
manifested in all directions, and 
this will often assist m diagnosing 
it from the fixity due to the 
presence of adhesions m a simple 
■ chronic synovitis The amount 
f of ngidity varies much , in a purely 
’ synovial lesion the movements 
may at first be but little impaired 
and painless, although the whole 
region of the joint may be puffy 
and swollen , when, however, the 
bone is affected, either primarily 
or secondarily, the limitation of 
movement is considerably in- 
creased The position of the 
limb is that which will give the 
greatest amount of comfort, and 
varies m different joints (q v ) On 
inspection a superficial joint, like 
the knee, looks white, smooth, and 
rounded, the swelling being more 



apparent on account of the wasting 

of adjacent muscles On palpa- ~ „ „ 

, , r j . i f T 1 1G 237 —Bones entering into For- 

tion, the part is iound. to be hotter mation of Knee-joint which has 

than that on the opposite side of been Disorganized b\ Tuberculous 

the body, whilst fluctuation is not Disease (From College of Sur 

readily detected, there being but GEONS Museum ) 

little fluid in the joint, though the cart >lige is almost entirely de 

affected tissues are elastic and stroyed, and the exposed bone is 
anecicu tissues are elastic ana canous and eroded 

puliy In a few rare cases, where 


the synovial membrane is widely involved, the affection commences 
with considerable serous exudation, giving rise to the condition 
known as tuberculous hydrops , after persisting for a while, the usual 
manifestations of the disease show themselves According to Komg 
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s a number of joints may be affected with hydrops in the first place, 

» but all clear up except one, and that becomes tuberculous In this 
type fibrinous melon seed bodies are occasionally found, and a 
cytological examination indicates an excess of lymphocytes in the 
exudation 

From time to time exacerbations of pam and increase of swelling 
occur, which subside after a few days, but leaxe the joint more and 
more crippled Sooner or later abscesses are likely to develop, with 
increased local disturbance, and often starting pains at night, due 
to the erosion of cartilages, together with slight general fever and 
malaise If they burst, temporary relief follows , but if the discharge 
continues, and fresh abscesses form, septic phenomena are usually 
added to those already present The patient develops a hectic 
temperature , amyloid degeneration of the viscera may supervene , 
the limb becomes more and more deformed , abnormal movements 
from relaxation of ligaments may exist, but these can usually be 
demonstrated only under an anaesthetic , and finally the patient, ex- 
hausted partly by the discharge, partly by the pam, and partly by 
the want of sleep, becomes emaciated, and may even die, unless 
prompt measures are taken for his relief 

Results — (a) If seen in the early stages, and suitably treated, the 
disease may be entirely cured, and a moveable joint result (b) More 
frequently the articular structures are so severely damaged, that a 
cure can only be established by means of ankylosis Unless measures 
have been adopted to maintain the limb in a satisfactory position, 
permanent deformity may ensue ( c ) If sepsis has been admitted, 
the patient will probably develop hectic or amyloid disease from 
chronic toxsemia, and from this he may succumb On the other 
hand, in a few instances he may survive such dangers, the sinuses 
alternately drying up and discharging, although he remains a per- 
manent invalid, and the joint is crippled (d) Acute miliary tuber- 
culosis is occasionally met with as a complication of this affection, 
whilst similar associated disease of the lungs, brain, kidneys, or other 
viscera, may be lighted up 

The Prognosis is mainly influenced by the condition of the m- 
di\ idual and his surroundings In children of the better classes, 
where every hygienic and medical assistance can be given, recovery 
generally follows, unless there is a strong counterbalancing hereditary 
tendency Amongst the poorer classes, and especially in ‘ slum 
children,’ the outlook is correspondingly serious Moreover, the 
extremes ot life are unfavourable babies resist tuberculous invasion 
badly, and patients over fifty have comparatively little recuperative 
power , hence radical rather than conservative measures have often 
to be resorted to m these two classes 

The Treatment of tuberculous joints varies not only with the 
articulation affected, but also with the type of patient, and the 
extent to which the disease has advanced 

i Hygienic Treatment — Localized tuberculosis can often be cured 
in the early stages by suitable local and constitutional treatment 



1'uberculous Disease of Knee-Joint, showing In\asion of Patella 
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The limb should be kept absolutely at rest by means of splints, 
plaster of Paris, etc , and elevated if there is much pain Rest must 
include freedom not only from mobility, but also from pressure, and 
therefore in the lower extremity, if the patient is allowed to walk, 
the limb must be kept from the ground by putting a patten on the 
other boot An endeavour must be made at the same time to correct 
any faulty position of the limb by a process of gradual extension, 
made at first in the direction of the displacement, and with only just 
sufficient energy to keep the joint surfaces at rest and counteract the 
tonic muscular contraction which is tending to produce a fixed de- 
formity , it may be necessary to employ tenotomy for this purpose 
Any form of apparatus which depends upon a screw mechanism to 
straighten out a limb is certain to increase intra-articular tension, 
and therefore is not to be used The sudden application of force 
under an anaesthetic is usually unadvisable, since tuberculous 
material may thereby be disseminated through the system Counter- 
lrritation by blistering or iodine paint, or combined with pressure in 
the form of Scott’s dressing, is often useful m promoting repair The 
general health should be improved by sending the child to a suitable 
sanatorium or the seaside, giving it plenty of good food, and ad- 
ministering cod-liver-oil and syrup of the iodide of iron The process 
of cure is slow, and the patient and his friends must be warned as to 
the necessary length of the treatment 

2 As accessories to this hygienic treatment the following plans 
may be adopted 

(a) Parenchymatous injections of iodoform suspended in glycerine 
into the articular cavity, or into the substance of the synovial mem- 
brane, have been much recommended of late, and ha\e apparently 
done good , 10 parts of iodoform are mixed with 20 of sterilized 
water, and made up to 100 with sterilized glycerine About an ounce 
of this fluid is injected into the joint cavity, or smaller quantities are 
scattered through the surrounding tissues An inflammatory reaction 
follows, but when this has subsided — after perhaps a fortnight — the 
injection may be repeated It is perhaps of most value when there 
is a definite effusion into the joint 

(b) A new plan of local treatment was suggested by Bieix of Kiel a 
few years back , it consists m inducing venous engorgement of the dis- 
eased tissues by applying an elastic bandage above and below the 
joint, but only loosely over it , the pressure is kept on for two or 
three hours daily, if the patient can bear it, and during the interv als 
a splint is applied The process is based on the observation that 
phthisis rarely develops in association with mitral regurgitation, 
whereby pulmonary engorgement is induced , whilst if the cardiac 
lesion supervenes in a phthisical subject, the lung symptoms improve 
It is too early yet to say what the final verdict as to this method 
will be, but the results hitherto gained are encouraging It must 
never be employed when septic sinuses are present, as it considerably 

* Atcluvf him Clmuigtc, vol. \hm , bd 11 , p 306 
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aggravates the trouble by providing increased pabulum for the micro 
organisms 

3 Abscesses are, if possible, dealt with sufficiently early and in 
such a mannei as to obviate the need for prolonged drainage To 
this end they ought never to be left long enough to allow the skin and 
subcutaneous tissues to become imolved, but as soon as a collection 
can be detected it should be tapped by a large trocar and cannula, 
the cavity well irrigated, and injected with iodoform emulsion It is 
wise to incise the skin with a knife, and not to puncture it with the 
trocar , the irregular wound made by the latter does not heal quickly , 
a stitch closes the incision and assists satisfactory healing 

Of course, when the skin is reddened, and the pus subcutaneous, 
the abscess must be incised and drained in the usual manner, any 
thin and undermined skin being snipped away 

4 If hygienic treatment cannot be carried out satisfactorily, or if 
the disease progresses in spite of such measures, opciation may be 
necessary Two chief plans need consideration, viz , arthrectomy 
and excision , but it must be remembered that each joint presents 
peculiar features, and that considerations referable to one do not 
necessarily hold good for another 

Arthiectomy or erasion of the joint consists m laying open the 
cavity and removing all the diseased tissues that can be reached 
The synovial membrane is scraped or cut away , diseased foci of 
bone are gouged out, and the resulting cavities disinfected by carbolic 
acid and packed Avith sterilized iodoform Ankylosis is the usual, 
though not invariable, result It is obvious that this proceeding is 
not equally applicable to all joints Thus in the hip the opening is 
• usually made from the front, and unless there is great laxity of the 
capsule and some increase m size of the acetabulum, the back and 
upper part of the joint cannot be reached The knee, ankle, and 
elbow are perhaps the most favourable situations for this operation 
, The chief advantages over excision are that it interferes neither with 
the immediate length nor with the Subsequent growth, whilst theie 
are no extensive sections of bone which may become subsequently 
infected 

Excision of a joint is a more radical measure, but has the disad- 
vantage of removing healthy as well as diseased tissues , whilst the 
fact that it may encroach m children on the epiphyseal structures 
renders it undesirable as a routine procedure Increased confidence 
m conservative measures has rendered this operation much less 
common than formerly The chief conditions for which it is now 
employed m tuberculous disease are as follows (a) For complete 
disorganization of the joint, or when extensive bone mischief is 
present , (£) to prevent ankylosis m certain joints, such as the elbow 
and temporo-maxillary , ( c ) to determine a rapid and radical cure with 
synostosis m such a joint as the knee, as soon as it is evident that 
the natural result of the disease must be an ankylosed limb Surgical 
art often produces a more efficient cure than Nature under these 
circumstances, since all foci can be removed A natural cure often 
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lea\ es many tuberculous foci encapsuled, and these may subsequently 
cause pam and lead to recurrent attacks of inflammation (d) De 
formity with or without ankylosis may also need excision 

The choice of operation m any particular case is not always an 
easy matter, and before reaching a decision several factors must be 
taken into consideration (1 ) The age of the patient As already 
mentioned, the fact that typical excisions encroach on the growing 
ends of bones renders them undesirable in children Even if growth 
is not stopped thereby, it may be rendered irregular, and subsequent 
deformity may ensue In the knee, however, it is possible to remove 
a thm slice of articular cartilage, so as to gam synostosis of the two 
epiphyses without interfering with the growth As regards advanced 
age, opinions differ somewhat, but the shoulder and knee may be 
excised satisfactorily at a much greater age than the elbow, wrist, 
and ankle Probably forty to forty-five years would be looked on as 
the age limit for the latter, but we have had excellent results from 
excising the knee and shoulder at a much later period of life 
(11 ) The genet al health and vitality of the individual must be fairly 
good if either erasion or excision is to be undertaken In weakly 
individuals amputation is often the better practice, as also when 
hectic fever is pronounced and amyloid disease of the viscera 
advanced (111 ) The extent of the bone mischief If this is slight, 
erasion may be undertaken , if more extensive, excision But if the 
bone trouble is so exaggerated that the removal of the diseased tissue 
would leave a flail-hke, useless limb, then amputation is required 
(iv ) It is useless to attempt erasion where there is much invasion of 
the soft tissues , excision may even be impracticable under tnese 
circumstances, and amputation may be the only hope (v ) Where 
septic sinuses are present, and especially if any subacute or acute 
sepsis exists, free incisions should be made to give relief to tension 
and allow the inflammatory disturbance to quiet down before any 
serious operative measures are considered 

5 Amputation is required in cases which, m spite of every care, are 
steadily going from bad to worse, and where the patient’s health and 
strength are being sapped by the disease It is also required not unfre- 
quentlyin old people, and where the mischief m the bones and soft parts 
is very extensive In addition, it is indicated m patients where excision 
has been undertaken and failed, either from the limb becoming sub- 
sequently flail-like or useless, or from recurrence owing to incomplete 
eradication, or from the advent of sepsis Lastly, if the disease is 
present m two joints at one time, or in a joint and some other organ, 
neither of which is improving, total removal of one focus of mischief 
will often induce a rapidly favourable change m the other 

Tubctciiloiis Disease of Special Joints 

1 he Slioulder-j omt is but rarely affected m children, and not very 
commonly m adults The disease usually starts m the head of the 
humerus, affecting subsequently the synovial membrane, and perhaps 
also the glenoid cavity If abscesses form, they are likely to point 
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either m front of or behind the deltoid, in the former case extending 
along the synovial membrane lining the bicipital groove Patho- 
logical dislocation of the head of the bone forwards and upwards 
may occur at a late stage, somewhat resembling an unreduced 
subcoracoid dislocation In the traumatic variety, however, the fixity 
is greatest at first, and the movements subsequently improve , in the 
tuberculous form, the limitation of movement gradually increases 
until complete ankylosis supervenes Excision of the head of the 
bone is almost always required m order to effect a cure 

In the Elbow the disease is most common in young adults, and is 
often primarily osseous, commencing m the olecranon or outer condyle 
of the humerus In children the synovial membrane is first affected, 
frequently starting in the superior radio-ulnar articulation The 
swollen synovial membrane bulges on either side of the olecranon and 
tendon of the biceps, and can often be felt over the head of the radius; 
Sinuses form by the side of the olecranon, or an abscess may burrow 
upwards along the ulnar nerve and open on the inner aspect of the 
arm Prolonged immobilization, followed, if need be, by incision and 
partial removal of the synovial membrane, often suffices m children, 
leaving, however, a stiff elbow, which must be left alone until growth 
is completed In adults excision is the correct practice, and the 
results are \ery satisfactory, provided that a sufficient amount of bone 
is removed, and the muscular attachments are interfered with as little 
as possible If expectant treatment isadopted, the arm should be flexed 
to a right angle, and with the hand midway between pronation and 
supination, so that, if ankylosis follows, the limb may be m the most 
useful position Arthrectomy is occasionally adopted, and is best 
accomplished by means of an H -shaped incision over the olecranon, 
which process of bone is divided at its base and turned upwards, so 
as to expose thoroughly the interior of the articulation After remov- 
ing all diseased tissue, the olecranon is replaced and wired to the 
shaft of the ulna 

In the Wrist diffuse disease of the synovial membrane and bones is 
met with, starting most frequently from the former structure , if 
primarily osseous, it usually commences m the lower end of the radius 
It may also extend from a tuberculous affection of the adjacent tendon 
sheaths A characteristic doughy swelling forms over the dorsum, 
displacing the extensor tendons, whilst the palmar aspect of the wrist 
is also puffy Sinuses develop most frequently on the dorsal aspect 
or by the side of the flexor carpi radiahs tendon Conservative 
measures may bring about a cure, and every effort should be made 
to avoid excision, since the result of this proceeding is almost always 
the production of a weak and flail-like hand, so that the constant use of 
a leather support is essential after healing has occurred In elderly 
people amputation is often the only resource 

Diseases of the Hip-joint and of the Sacro-iliac Articulation are 
separately considered (pp, 685 and 694) 

The-d£nee -joint is, perhaps, more often affected with tuberculous 
diseasellT 2 n anyljth'erlcrticulation It appears to start in the synovial 
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membrane or bone with almost equal frequency , if the bones are first 
affected, the primary focus is usually situated on the inner aspect of 
either the femur or tibia Sequestra are found in nearly one-half of 
the cases in which the bone is affected, becoming more frequent as 
the age advances The disease runs a typical course, and needs no 
special comment When the joint has become disorganized, the tibia 
is liable to be displaced horizontally backwards, flexed and externally 
rotated, and ankylosis in this position is difficult 
to remedy, even by operation 
* Prolonged immobilization on a back-splint, or 
Preferably the application of a Thomas’s knee- 
gsplint (Fig 238), so that the patient can walk 
$about in the fresh air, together with iodoform in- 
fections and constitutional treatment, will be 
^effectual in many cases Failing this, a modified 
arthrectomy may be undertaken m children where 
growth is still progressing, and to carry it out an 
incision should be made across the front of the 
joint from condyle to condyle, as for an excision, 
dividing either the ligamentum patellae, or perhaps 
the patella, which is subsequently wired togethei 
The whole of the synovial membrane is then 
dissected away, special attention being directed 
to the subcrureal pouch and the back of the joint 
A thin slice should be removed from the surfaces 
of both tibia and femur, and if the epiphyseal 
cartilages are not encroached upon, the growth of 
the limb is not impaired to any great extent, 
although it may become irregular and lead to 
some deformity, e g , well marked flexion, or 
genu-recurvatum( p 440) In adults, where the 
bones are not too extensively involved, so that FI j£ N ee 8 splint*' 
on section broad healthy surfaces can be apposed, plied 
excision is a most satisfactory operation, provided, ^ 

of course, that the synovial disease is also removed As soon as itil 
becomes evident that the only possible natural cure is by ankylosis, and'* 
this evidence would be given by fixation of the patella to the femur, 
or by severe starting pains at night, excision is justifiable and 
advisable It cuts short the disease, and provides a quicker and 
more radical cure than Nature can possibly effect Incomplete 
removal of the disease, either m the synovial membrane or bone, 
may determine lecurrence , if this cannot be dealt with effectively, 
amputation may be required, and then a long posterior flap is the 
only healthy tissue available for covering the bone Under other 
circumstances the supracondyloid amputation can be adopted 

The Ankle -joint — Tuberculous disease of this joint usually com- 
mences in the synovial membrane rather than in the bone If 
primarily osseous, the astragalus is more frequently affected than the 
lower end of the tibia The whole region becomes occupied by a 
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pulpy swelling, which first pushes forwards the extensor tendons and 
bulges in front of the malleoli, and subsequently appears on either 
side of the tendo Achilhs The foot is maintained in a position of 
slight plantar-flexion so as to bring the narrower portion of the upper 
surface of the astragalus into the tibio-fibular mortice Flexion and 
extension of the foot are usually limited or lost, but with care the 
lateral movements (inversion and eversion) which occur at the mid- 
tarsal and sub-astragaloid joints can be undertaken without pain In 
the early stages prolonged rest and immobilization in plaster of 
Pans are required Excision of the joint gives fairly satisfactory 
results in adults, but not unfrequently fails to eradicate the disease, 
owing to the fact that, when once the astragalus is involved, the 
tuberculous process is likely to spread to the articulations placed 
beneath it, and so to the other bones of the foot When there is 
any doubt as to the condition of the astragalus, that bone should be 
removed at the same time as the lower ends of the tibia and fibula 
Where the disease is more extensive, a supramalleolar amputation 
of the foot will be necessary 

For diseases of the Bones and Joints of the Foot, see p 5S9 
Syphilitic Diseases of Joints 

Although syphilitic disease of joints is rare in proportion to the 
prevalence of syphilis, yet several varieties have been differentiated 
and recognised (1) In the later stage of the secondary period a 
clnontc form of synovitis occurs, evidenced by passive effusion into the 
joint, with or without pain, and usually persisting for some time 
Any joint may be attacked m this way, perhaps the "knee most 
commonly, and the affection is often symmetrical m its distribution 
The effusion may be only slight, but is frequently very considerable 
(hydrarthrosis), and a marked feature in the condition consists m the 
rapid variations in the amount of swelling, even from day to day In 
some few cases this affection resists all treatment, and leads to 
ultimate disorganization (2) Gummatous inflammation of the pen- 
synovial fibrous tissue, which may or may not extend to the adjacent 
bone, is met with m the tertiary period It either appears as a 
localized hard nodule, resembling m measure a fibrous tumour, and 
then causing but little trouble beyond a sense of painful weakness in 
the articulation , or it is more diffuse m its distribution, leading to a 
moderate effusion, and later on to much thickening and infiltration 
of the capsular and other ligaments, and resulting in considerable 
impairment of its movements from cicatricial contraction Some of 
these gummatous nodules may break down and ulcerate (3) A 
diffuse gummatous tnfilti atton of the synovial membrane itself is also seen 
It closely simulates a tuberculous synovitis, from which it is often 
impossible to distinguish it, except by the rapid onset and the 
presence of other syphilitic phenomena (4) A chondio aithihs, 
described originally by Virchow, is the syphilitic analogue of osteo- 
arthritis It commences by fibrillation of the matrix of the cartilage, 
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and proliferation of the cells The cartilage softens, and becomes 
eroded by friction of the articular surfaces The bone thus exposed 
is worn away, and curiously * pitted ’ and excar ated It is recognised 
from osteo-arthntis by the facts that there is usually but little or no 
pain , that the eburnation of the exposed bone is less extensive, and 
therefore crepitus is but little marked , whilst the typical osteophytic 
growths, causing ‘ lipping ’ of the joint margins, are absent The 
eroded areas, moreover, do not correspond with the sites of mtra- 
articular pressure, and are more rounded and punched out, and not 
arranged m linear grooves, as in the latter disease It is not uncom- 
monly associated with a gummatous thickening of the synovial 
membrane, and, indeed, the hollows or pits above mentioned may be 
filled with caseous material, derived from degeneration of this tissue 
The Treatment in the early manifestation consists in the admims 
tration of mercury, and the judicious application of pressure with or 
without immobilization, according to the requirements of the case 
and the joint affected In the tertiary forms iodide of potassium in 
gradually increasing doses has a rapidly beneficial action, which 
confirms the diagnosis , it may be occasionally combined with a 
small amount of mercury, either given internally, or applied locally 
if any ulcerative lesion exists In the most pronounced cases, where 
the pain is severe and disorganization of the joint nas occurred, 
excision may be necessary, and the results are often very satisfactory 


Osteo-aitlnitis 


VvV, / 
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Although this disease is extremely common in tins country and 
has well-marked characteristics, its nature is still obscure, as is 


evident from the number of names applied to it, such as chronic 
rheumatoid arthritis, rheumatic gout, arthritis deformans, arthritis senilis, 
arthritis sicca, etc There is not the slightest doubt that several 


types of disease have been confounded together under this title, and 
although, at the present time it is admitted that rheumatic and gouty 
conditions are to be excluded, yet it is probable that we are still 


including more than one type of chronic articular trouble 


./Etiology — Exposure-to-damp and cold is doubtless an important 
factor m the production of osteo-arthntis, especially m elderly people, 
or when some depressed condition of the nervous system is super- 
added, whether such be due to worry, anxiety, or to defective nutrition 
In other cases where there is no question of exposure, the affection 
is by some attributed to nervous influences (Senator, Ord), and par 
ticularly to affections of the uterus and ovaries, which it is supposed 
are capable of inducing reflex changes m the joints Others, again, 
attribute it to auto-intoxication due to indigestion of duodenal origin 
Recently a theory of bacterial causation has been propounded, and 
although it cannot be considered as proven, yet evidence in favour of 
its probability is steadily accumulating It is supposed that the 
organisms find their way into the joints from some other focus of 
infection, and in this connection it is interesting to note the statement 
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that in a large series of cases 55 per cent were preceded by some 
other infective fever or disease (Bannatyne) They develop m the 
joints, and produce to\ic bodies which act locally by inducing 
destructive phenomena of a special type, whilst by their general 
absorption various trophic and nervous symptoms are caused, whose 
existence has been constantly noted, but for which hitherto there 
had been no adequate explanation Such an origin will also explain 
the presence ot enlarged glands in the neighbourhood of some of the 
affected joints (Still) Several observers have found bacteria within 
the joints, and Bannatyne and others have described a short bacillus, 

the ends of which stain deeply, whilst 
the intervening portion remains un 
stained, causing it to look like a 
diplococcus 

Traumatism plays an important 
part in the production of certain 
types of osteo-arthntis, and Lane is 
emphatic in maintaining that these 
cases should be relegated to a differ- 
ent category, and be known as cJnoutc 
U aumaUc cn tin itis , the changes, how- 
ever, are so similar to those of osteo 
arthritis that we prefer to consider 
it a subdivision or variety The 
injury may be slight m nature, such 
as a sprain or strain, or more severe, 
such as a fracture or dislocation in- 
volving the articular surface , thus, 
it is not uncommon to see it follow- 
ing Colies’s fracture or one of the 
cervix femoris Abnormal pressure maintained for a long time also 
causes changes of a similar type, and thus many of the joints of 
labouring men are deformed in a peculiar fashion, according to the 
special type of work and the particular joints that are exposed to 
strain Senile degeneration also seems to produce articular lesions 
of a very similar character 

Pathological Anatomy — The disease commences m the articular 
cartilage, the matrix of which cracks and undergoes fibrillar changes, 
and presents a villous appearance, resembling the pile of velvet 
(Fig 239) The cartilage cells proliferate, so that the capsules 
contain many instead of one, and these, giving way, discharge their 
contents into the joint The cartilage thus softened is readily worn 
away by the movements of the articulation, and the exposed surface 
of bone becomes hard, sclerosed, and polished like ivory (eburnated) 
This usually occurs m certain definite directions In hinge joints 
the surfaces become grooved longitudinally, whereas in ball-and- 
socket joints, like the hip, the head is eroded m a circular manner 
This condensed tissue does not extend very deeply, and immediately 
beneath it the cancellous bone is of a more open texture than usual, 



Fig 239 — Patella trom Earlv 
Case of Osteo Arthritis show 
ing Fibrillation of Cartilage 
(Howard Marsh ) ' 
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and filled with fatty medulla In spite of the sclerosis, the articular 
end of the bone is continually being worn away, and this may go on 
to such an extent as to lead to actual shortening of the limb Con- 
currently with this destruction, new bone formation is taking place 
at the margins of the articular cartilage, producing irregular osteo- 
phytes, which have been likened to the guttermgs of a candle They 
are preceded by an overgrowth of cartilage, in which ossification 
takes place secondarily 


When such outgrowths 
have been produced more 
or less evenly around the 
joint margin, a character- 
istic ‘ lipping ’ of the edge 
of the cartilage results 
(Fig 240) Sometimes 
these osteophytes attain 
to a large size, and by 
interlocking may lead to 
ankylosis of the joint 
The synovial membrane, 
is usually thickened, and 
the villi occasionally pro 
hferate, and may reach 
such dimensions as to be 
felt through the skin, 
rolling under the finger 
They are red, vascular, 
and succulent during life, 
but after rembval and pre- 
servation m spirit, they 
look shrunken and insig 
nificant This overgrowth 
is often associated with 


it '/m 


ri 

jS*V, -if' 5 I 1 l\ 

XV--' *•- fill 

* *-K ' i, is Si 



S . ■ - 


j n • f ' 

v \t\u h 

* 1 r 

,1. ,, , 


Fig 240 — Late Stage of Osteo-arthritis of 
Knee, showing Destruction of the Articu 
lar Cartilage and Eburnation of the 


excessive effusion, though Exposed Bone in Longitudinal Grooves 
usually the affection is of < Fr0M College of Surgeons’ Museum ) 
a dry type Occasionally The margins of the surfaces aie distinctly lipped 
cartilaginous nodules de- 
velop in the villi of the synovial fringes, later on becoming ossified, 
and if detached constitute one form of loose cartilage 

Clinical History — Three chief types of this disease may be described 
1 The chonic monarticular vanety is that most frequently seen by 
surgeons, and is constantly brought about by injury Pam and 
creaking of the joint on movement are the early symptoms of this 
affection There may be very little swelling, unless effusion is present, 
but pain, especially at night, is most troublesome, being usually in- 
creased on changes of weather, particularly if rain is threatening 
The pain and stiffness are most marked after keeping the parts at 
rest, and dimmish when the limb is used As the disease progresses, 
the movements become more and more impaired, and the crepitus 
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more of an osseous type , the ends of the bones are felt enlarged and 
lipped, and deformity soon becomes obvious Exacerbations in the 
symptoms occur from time to time, resulting in increased crippling 
of the articulation Finally, the limb may become absolutely useless, 
partly from the pam and partly from the limitation of movement 
produced by the osteophytes Wasting of the adjacent muscles is 
also a marked feature 

It is usually seen m elderly people, and may supervene very quickly 
after an accident, such as fracture or bruising of the cervix femoris, 
and then the destructive phenomena may progress at a rapid rate 
When it appears m younger people, the osseous lesions are much less 
evident 

2 The clnomc polyarticular variety arises independently of trau- 
matism, and is most commonly seen m females of middle life It 
may commence m one joint and spread to others, or it may appear 
in many joints simultaneously Most frequently one or more of the 
phalangeal articulations is the starting-pomt, particularly the terminal 
ones The joints become stiff and swollen, are tender, and small 
nodular bony outgrowths develop at the bases of the phalanges, 
which are known as Heberden’s nodosities The trouble gradually 
spreads to other joints, and although there are often remissions, yet 
the condition progresses steadily until the patient may be entirely 
crippled thereby Well-marked overgrowth of bone and eburnation 
of the articular ends are characteristic features of this type Some- 
times there is considerable effusion, accompanied by overgrowth of 
the synovial villi, but this is unusual 

3 The acute polyarticular variety does not often come to the surgeon 
for treatment, at any rate in the early stages It usually attacks 
young or comparatively young people, and females' rather than 
males, frequently following some infective trouble, such as influenza, 
scarlatina, tonsillitis, etc It is often ushered m by a distinct febrile 
attack with persistent increase m the rate of the heart-beat , trophic 
and vasomotor phenomena are often co-existent, such as patches of 
pigmentation, clammy cold hands, and rapid muscular atrophy The 
smaller joints of the hands and feet are mainly affected, and that more 
or less symmetrically, although the terminal inter-phalangeal articula- 
tions often escape The capsules are distended with a certain amount 

'of effusion, causing the joints to look spindle-shaped, and at first there 
is but little osseous mischief In not a few cases a very characteristic 
deformity in the shape of ulnar adduction of all the fingers occurs 
Gradually the trouble spreads to other and larger-joints, and osseous 
manifestations appear , but the progress is slow, and may be to a 
large extent arrested by treatment Neighbouring lymphatic glands 
may be enlarged m the early stages 

It is important to note that gouty and rheumatic troubles may be 
associated with osteo-arthntis the rheumatic affections may precede, 
the gouty usually follow 

The Diagnosis of osteo-arthntis per sc is not often difficult in a well- 
marked case, the crepitus, pam, and enlargement ot the ends of the 



DISEASES OF JOINTS 


675 


bones, together with the slight amount of effusion, constituting a 
tolerably characteristic picture From simple chrome synovitis it may 
be known by the history and smaller amount of effusion, and by the 
pain and rigidity being frequently more marked after rest, and dimin- 
ishing after the joint has been actively used There is more difficulty 
m distinguishing the form associated with increased effusion and en- 
largement of the synovial villi , careful examination may, however, 
enable the surgeon to make out these villi moving to and fro in the 
joint under his hand, whilst possibly the ends of the bone may be 
lipped For diagnosis from chrome rheumatism and Charcot's disease, 
see pp 657 and 678 

The diagnostic points between polyarticular osteo-arthritis and gout 
are suggested m the following table 



Osteo arthritis 

, Gout 

Sex 

Females 

Wales 

Type of patient 

1 Poor, ill - nourished, de- 
; pressed, anxious , often 
exposed to damp and cold 

Well to-do and well- 
noutished people 

Onset 

Insidious 

Sudden and obvious 

Locality of onset 

Usually in hands, espe- 
cially in the thumb 

Feet, especially metataiso- 
phalangeal joint of gieat toe 

Type of attack 

No obvious swelling or 
ledness 

Red and painful at first, with 
skin shiny over the joint 

Pain 

Slight and ichmg 

Severe and acute 

Symmetiy 

Well marked 

Not usually present 

Deposit of mate of 
soda 

Absent 

Present 


The Prognosis is usually unfavourable The fact that many joints 
are affected is an indication that there is a considerable constitutional 
tendency to the development of the disease, and although it may be 
temporarily combated with success, still, sooner or later, the patient 
is almost certain to be crippled by it The affection of only one joint 
often points to a traumatic origin, and the outlook is correspondingly 
brighter , but where the disease attacks several parts of the body, 
there is but little hope of checking it, and indeed cases are known in 
which every joint has successively become implicated, the patient 
dragging on a weary existence, never free from pam, and usually in 
a cramped or sitting posture, until death from exhaustion supervenes 
Treatment — For this troublesome complaint there is, unfortu- 
nately, little that can be effected m the way of cure, although much 
can be done to alleviate Locally, the articulations should be pro- 
tected from cold and injury by being swathed in flannel, whilst 
stimulating embrocations and sedatne applications may be bene- 
ficially employed It is not advisable to maintain the joints absolutely 
and always at rest, otherwise they tend to become fixed, and their 
mobility is seriously limited at an unnecessarily early date More-\ 
over, it is often found that the more a joint is moved, the easier and 
less painful do those movements become, and hence regular massage ' 
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is desirable As to general treatment, the individual is warned 
against exposing himself to cold and damp, and, since the disease is 
often considered to be due to perverted or diminished nervous activity, 
all possible sources of irritation and worry should be removed At 
the same time the nutrition must be improved, and plenty of good 
food, cod-liver oil, etc , administered A large number of different 
drugs have been tried for this complaint, but none of them are very 
satisfactory Perhaps the best is iodide of sodium combined with 
some alkaline purgative and hepatic stimulant, such as sulphate of 
soda Natural mineral waters and baths are often beneficial, those 
of Bath and Buxton m this country being most frequently recom- 
mended Arsenic is sometimes useful m cases where the disease is 
probably of nervous origin 

Occasionally operative treatment m the shape of excision may be 
useful in this complaint, but only when the disease is limited to one 
joint, and when it has progressed to such a stage as seriously to 
cripple the patient’s usefulness, as in the knee-joint, elbow, or the 
shoulder, or when the act of mastication is impaired, owing to an 
affection of the temporo-maxillary articulation In suitable cases 
excellent results are obtained 

The lup joint is not uncommonly the seat of osteo arthritis m old 
people, and it always causes a considerable amount of pam, especially 
on flexion of the limb, rendering sitting difficult and walking uncom- 
fortable, whilst the movements are steadily more and more curtailed 
The limb appears at first to be slightly increased m length, but later 
on becomes shortened from erosion of the head and atrophy of the 
neck of the bone , the trochanter is also much thickened and more 
prominent than usual, on account of the associated atrophy of neigh- 
bouring muscles Well marked crepitus is obtained on moving the 
thigh The acetabular cavity is increased m size owing to the 
formation of a projecting rim or lip If a patient falls on the affected 
hip, some difficulty may be experienced in making a diagnosis from 
fracture of the neck of the thigh-bone The previous history and the 
facts that the trochanter rotates around its normal centre, and is 
unduly prominent rather than approximated to the median line, and 
that the flio-tibial band is not relaxed, as m fractures, should suffice 
to prevent mistakes 

When the temporo-maxillaiy joint is affected, the condyle of the jaw 
becomes larger than usual and somewhat flattened, whilst the 
enunentia articularis is partially absorbed and the glenoid cavity 
increased in size, so that there is a tendency for the condyle to slip 
forwards owing to the action of the external pterygoid muscles If 
only one joint is affected, the bone is carried towards the sound side, 
but when both are involved the chin becomes piominent owing to a 
forward displacement of the whole bone Pam and crepitus are 
experienced on opening the mouth, rendering mastication difficult, 
and even impracticable If ordinary treatment fads to give relief, 
the affected condyle of the jaw should be excised 

For osteo-arthntis of the Spine, see Chapter XXIV 



DISEASES OF JOINTS 


677 


Neuropathic Arthritis (Syn Charcot’s Disease ) 

This disease, bearing the name of the late Professor Charcot, is a 
peculiar affection of joints met within the course of locomotor ataxy 
It is slightly more common m women than men, and is almost always 
an early manifestation, occurring usually between the lightning-like 
pains and the onset of the ataxic symptoms The most typical form 
is lighted up by some slight injury — eg , a strain or spram — and is 



Fig 241 — Hypertrophic Variety of 

CHARCOT’b DlbEAbE OF IxNEE JOINT 

(From College of Surgeons Mu 

SEUM ) 

The patella (pat ) can be seen poised on 
the top of a mass of new bone fotmed 
bj the welding togethu of a numbet of 
smallei poitions fanned m the pen- 
sjnoual tissues 



Tig 242 — Atrophic Variety of 
Charcot s Disease of Ivmt- 
Joint (FroM College of 
Surgeons Museum ) 

The bones ire eleanlj eroded, and 
no new foimation is piesenl 
The patella is reduced to a mei e 
shell, one-eighth of an inch 
thick 


characten/ed by a tapid painless distension of the joint with a light 
coloured serum, which may also extend into the communicating 
bursai , there is some amount of effusion into the surrounding cellular 
tissue, although without oedema This distension may be so rapid 
that abnoimal mobility or even dislocation may occur at the end of a 
few hours The joints most frequently affected are the knee, hip, 
and shoulder, occasionally more than one articulation is imohed 
The course of the case varies , m some few instances the fluid is 
giadually absorbed and the joint returns to its normal size and shape, 
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although somewhat weakened Sometimes the attacks of distension 
recur, and after each the joint becomes more and more crippled In 
others, however, and perhaps most frequently, the bones become 
eroded to a considerable extent, the ligaments stretched, and a weak, 
flail-like articulation remains, in which the ends of the bones are 
atrophied and displaced (Figs 242 and 243) In other instances 
new osseous formations occur here and there under the synovial 
membrane, especially in cases where there is much distension, so 
that on compressing the swelling between the hands a sensation 
is produced similar to that imparted by grasping a bag of bones 
Occasionally, under these circumstances, the osseous masses become 
welded together, giving rise to large overgrowths, which lead sub- 
sequently to fixation of the joint (Fig 241) The disease sometimes 
runs a more chronic course, and then closely resembles osteo-arthntis, 
since there is but little effusion, whilst the ends of the bones become 



Fig 243 — Charcot’s Disease of Left Knee and Shoulder 

The great atrophy of the ends of the bones, and the resulting dislocations, are 

cleaily evident 


eroded, and osteophytes, perhaps of great size, form around the 
edges of the cartilages, leading to defective mobility and crepitus 

The Diagnosis of Charcot’s disease from osteo-arthntis is, as a rule, 
readily made if one remembers the following points Charcot’s 
disease is usually characterized by a rapid onset, limitation to one 
joint, considerable effusion, absence of pain, atrophy of the ends of 
: the bones, and a tendency to the production of a weak, flail-like 
joint, whilst the general signs of tabes are also observed Osteo- 
arthritis, on the other hand, comes on slowly, often affects many 
joints, has but little effusion, is very painful, and is attended with 
. overgrowth tending to produce ankylosis In the more chronic cases 
the distinguishing features are much less evident 

As to pathological anatomy, the changes observed are practically 
identical with those seen m osteo-arthritis, except that the erosion is 
more rapid, the effusion greater, and the formation of osteophytes 
less constant 

The Treatment of Charcot’s disease consists in keeping the limb at 
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rest on a splint and applying elastic pressure The effusion, when 
considerable, may be removed by an aspirator, but is very like y 
re collect In the later stages, where the joint is entirely disorganized, 
some form of fixed apparatus may be applied to render the limb 
more useful, or, failing that, amputation may be required 
The sime type of aif.culat lesion occu.s m Syungomycl.a, a disease which 

heaVor col” bu°tacMc anti imisculai aenstb'l.ty pcrsit. 1 ^ 

muscles of the hand 01 fore-nun also o«xu.s in a! least one! 

perforating nice. , etc , at e common Joint Uoubles T ’ Generally aftecting the 
third of the cases, muni} in the uppu extremity, . » developed, and the 

lover Either atioph.c or hype.t.opluc phenomena are deveiopea 
course is identical with that of Chi. cots disuse except 

little more likely to follow, owing to the liequen p , hionic aithntis met 

Somewhat similar in nature to Chat cots disea: se « the chmnw ^ 

with in man} conditions where the neivous s PI y ‘ . Thus it may 

lesult of cent, al or peripheral disease of the ne , ' ^sd malm . gin or may be 
follow spina bifida, hemi or paia-plcgia of ceie > « L p hilis gout, diabetes, 
secondary to a penpheial neuritis, due to eithei 1 J A those most often 

lepiosy, etc The terminal aiticulations of lingers 01 ‘ Th become 

affected (aero arthritis), although largei joints m i> 
sw'ollen and painful, and after a time ankylosis ensues 

Haemophilic Diseases of Joints 

In haemophilia (p 292) any injury to a joint, such as a spramor 
wrench, may lead to a copious effusion of bloo m o v f u ll 

cavity, which become? suddenly swollen, distended, a ^ h ot 

of fluid There is some pain on movement, the part becom 1 g 
and tender, whilst when coagulation has taken pac ^ an g 

firm Total recovery may ensue, or the joint be left weak and 
liable to recurrence of haemorrhage and mflamma ion retain 

on the articular surfaces are curious the cartilages J 

their normal colour, but become thm, worn, and roug , P , 
the points of greatest pressure , fibrillar degenera ion o totally 
may occur, and in some cases the cartilage has been found totally 
absent, being replaced by fibrous tissue Ecchondrose sur f ace s 
developing into bone are formed at the margins o e J r osteo ! 
the changes thus produced being somewhat akin to those of osteo 
arthritis The ligaments and synovial membranes may remain ot a 
normal texture, or are slightly thickened, and usua y o a t 

colour Adhesions are often present, causing considerable impairment 
•of mobility The Treatment consists m keeping the part at re , 
^applying ice m the early stages , whilst, later on, ric 10 , ’ 

?and pressure may be employed The surgeon must never attempt 
to aspirate the joint, even with a fine needle 

Loose Bodies in Joints 

Several varieties of loose bodies are met with m j oin t s , wh 1 ch Y 

be described as follows (1) The so-called ‘melon-see o . 
of fibrin derived from altered blood-clot, or more frequently trom 
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fibrinous exudation m cases of very chronic tuberculous disease At 
first irregular in shape and laminated in texture, they are generally 
transformed into round or flattened pellets or elongated masses by the 
movements of the articulation Bursre and tendon sheaths are much 
more frequently affected than joints The number present is usually 
considerable, whilst there is also some glairy effusion, causing dis- 
tension and a certain amount of creaking A few years ago we 
operated on a case in which the knee-joint was occupied by a number 
of rounded yellowish-white foreign bodies, several of which were 
nearly as large as walnuts, they were probably of haemorrhagic origin 
2) Portions of articular or inter-articular cartilage may be broken off 

as a result of mechanical violence 
They usually consist of a smooth 
rounded mass of articular carti- 
lage enclosing a central bony 
nucleus (Fig 244) (3) They 

are sometimes derived from the 
development of cartilaginous 
noduies in the synovial fringes 
or villi, which may either remain 
adherent and become peduncu- 
lated, then occasionally wearing 
a bed for themselves m the arti- 
cular surface, or may be totally 
detached Such structures are 
usually lobulated and irregular in shape, and consist of calcified 
cartilage or bone, whilst a certain amount of normal cartilage is 
also present (Fig 245) This condition may result from osteo- 
arthritis, but sometimes the cartilaginous cells from which they are 
derived have persisted as a ‘ foetal residue ’ (4) Finally, portions 

of bone may become separated from their surroundings, and remain 
loose m the cavity Thus, ecchondroses may be broken off m cases 
of osteo-arthritis, or portions of the articular surface detached by 
mechanical means, or even sclerosed areas isolated by a process 
of rarefying osteitis without suppuration, constituting what Paget 
originally described as ‘ quiet necrosis ’ 

Although cut off from all vascular supply, the growth of some of 
these loose bodies is said to continue, owing to the highly nutritious 
fluid which bathes their surfaces 

The Symptoms caused by this condition are produced by the loose 
body being occasionally caught between the articular surfaces, leading 
to a temporary locking of the joint and severe pain, owing to the 
stretching of the ligaments The fixation is but momentary, since 
the foreign body is readily displaced, but an attack of subacute 
synovitis follows When this has happened several times, the liga- 
ments are likely to become relaxed, and the joint somewhat loose and 
distended Under such circumstances it may be possible to feel the 
foreign body and to shift its position, but frequently the surgeon, 
owing to its ready mobility, is unable to detect the intruder as it slips 


A 



Fig 244 — Foreign Bodv in Joint, 

PROBABLY DERIVED FROM A PORTION 

of Articular Cartilage (From 
College of Surgeons’ Museum ) 

A, cartilage , B, bone 
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away into the interior of the joint From this point of view, the 
German term ‘ Gelenkmaus ’ (joint mouse), as applied to this affec- 
tion, is most happy The knee-joint is that most frequently affected, 
but the same condition occurs m the elbow and temporo-maxillary 
articulation 

The Diagnosis between a loose body and a displaced semilunar carti 
lage in the knee joint is not always easy, since m both conditions 
painful locking of the joint occurs The fixation, however, is but 
momentary in the case of a loose body, but may persist until reduced 
in the latter, whilst a localized spot of tenderness may be detected 
corresponding to the site of the injury to the inter articular cartilage 
Moreover, the history of the case is very different, since the disloca- 
tion of a semilunar cartilage is always primarily referred to some 
twist or sprain of the joint, whereas with a loose body no such traumatic 
influence need be present 



Fig 245 — Loose Cartilage in Joint, probable developed in a Fringe of 
Si novial Membrane (From College of Surgeons’ Museum ) 

A, cartilage , B, bone 


The Treatment consists m the removal of the foreign body by an 
open operation In the knee-joint a vertical incision should be made, 
about 2 inches m length, extending a little above and below the line 
of the articulation It should be placed about 1 inch from the patella, 
on whichever side the loose cartilage presents most frequently, but 
preferably on the outer If possible, the foreign body should be fixed 
by the finger m one of the lateral pouches of the joint before making 
the incision The capsule and synovial membrane are opened, the 
loose body removed, and the cavity washed out, if thought desirable, 
with sterilized saline solution The wounds m the synovial membrane, 
capsule, and skm are then carefully sutured The joint should be 
kept at rest subsequently for two or three weeks, and an elastic 
knee-cap worn for some time 

Neuralgic Joints 

In neurotic individuals, especially young women, a neuralgic con- 
dition of the joints is commonly met with, simulating disease of the 
articulation On careful examination the pam is found to be super- 
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ficial, not increased by jarring the articular surfaces together, and 
often not strictly confined to the joint The movements are appar- 
ently limited, but if the attention of the individual is diverted, or 
anaisthesia induced, they are found to be perfectly free There are 
no signs of effusion into the cavity, and no starting pains at night 
Occasionally a similar condition is met with in men, where there is 
no suspicion of hysteria 

The treatment is constitutional and local The former is directed 
towards improving the general health, and correcting any error m 
the uterine functions The latter is best accomplished by the use of 
cold douches and electricity, although counter-irritation m the shape 
of blisters, or even the actual cautery, has an excellent moral effect 

Ankylosis 

By ankylosis is meant a condition of immobility, partial or com- 
plete, of a joint, resulting from some preceding inflammation of the 
articular structures 

The term false ankylosis is sometimes applied to a condition re 
suiting from extra-articular lesions Such may be either fibrous or 
osseous, and is due to cicatricial contraction of the skm, shortening 
of muscles, or even to the development of bony tissue within them 
(myositis ossificans) True ankylosis always involves the articular 
structures, and is either fibrous or bony 

Fibrous or incomplete ankylosis results (a) from thickening and 
contraction of the ligaments, such as often occurs after gonorrhoeal 
or rheumatic affections , (b) from the formation of cord- or band-like 
adhesions within the joint, after acute synovitis , (c) from erosion of 
the cartilage and exposure of the bone , granulations sprout up on 
each side, and by their union lead to dense fibroid adhesions between 
the articular surfaces Some amount of movement is possible in 
most of these cases 

Complete or osseous ankylosis (synostosis) arises from the union of - 
either the whole or part of the opposing surfaces left by the destruc- 
tion of the cartilage, the bond of union, at first fibro cicatricial, being 
subsequently ossified (Fig 246) , it may also be due to the inter- 
locking and fusion of osteophytes, formed at the margin of the bone 
jn osteo-arthritis or Charcot’s disease 

f The Causes of ankylosis are very variable, but may be arranged as 
follows 

1 Injury to the articular surfaces, as from fractures which run into 
a joint 

2 Non-suppurative inflammations of joints, involving the for- 
mation of fibrous adhesions or the contraction of ligaments, as m 
synovitis, whether traumatic, rheumatic, gouty, gonorrhoeal, etc , and 
the early stages of acute or tuberculous arthritis 

3 Destruction of bones, associated or not with articular diseases, 
as in Pott’s disease of the spine, and the later suppurating stages 
of acute or tuberculous arthritis 
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4 Nenous affections are occasionally the cause of ankylosis, 
by leading to a chionic form of arthritis The lesions may be 
central, as in spina bifida, tabes, and syringomyelia, or peripheral, 
as in neuritis, Raynaud’s disease, diabetes, leprosy, or division of 
nerves 

5 Long-continued abnormal pressure of contiguous bones may 
result m ankylosis, as m scoliosis or osteo-arthntis of the spine In 
the latter affection the immobility may 
be due either to ossification of ligaments 
or to the interlocking of osteophytes 

The position m which ankylosis occurs 
and the effects thus produced differ ac- 
cording to the joint affected 

In the shoulder there is but little dis- 
placement, and the existence of immo- 
bility is of comparatively little impor- 
tance, owing to the free movements of 
the scapula and clavicle The deltoid 
muscle is usually much atrophied 1 he 
elbow-joint is very commonly ankylosed 
on account of its exposed position, and 
the frequency of fracture-dislocations 
in its neighbourhood The formation 
of callus filling up the olecranon and 
coronoid fossas, and the adhesions likely 
to form within the joint m these cases, 
readily explain its frequency The most 

favourable position for ankylosis is when „ 

the arm is flexed to a little more than a ^J^SaTioNAmR 
right angle, with the hand midway be- early Hip Disease (Howard 
tween pronation and supination By this Marsh ) 
means access to the mouth is possible, 

and the patient can use his hand for feeding purposes The wrist is 
most commonly fixed as a result of gonorrhoeal or rheumatic synovitis 
In -the hip-joint (Fig 246) much depends upon the treatment as to 
whether the ankylosis takes place in a good or bad position In 
neglected cases the thigh may be in a position of adduction and 
internal rotation, crossing m front of the other leg Occasionally 
a scissor-hke deformity has resulted from inflammation of both hip- 
jomts, one leg lying in front of the other , progression is accomplished 
with difficulty, the body twisting at each step, and crutches are often 
needed In the knee-joint ankylosis m an absolutely straight position 
of the limb should be aimed at, unless complete synostosis is likely 
to occur, when a slight degree of flexion may render the leg more 
serviceable In the ankle-joint considerable trouble may arise from 
immobility, unless the foot is at right angles to the leg 

Treatment — Fibrous ankylosis, due to massive adhesions, is often 
best left alone, since even if the adhesions are ruptured by manipula- 
tion, they are almost certain to re’-form Moreover, m an old-standing 
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case marked atrophy of bone is often present, and a fracture can 
easily be produced The existence of deformity, however, justifies 
the employment of a certain amount 'of force m order to straighten 
the limb If due to tuberculous disease, the possibility of lighting 
up the old mischief or disseminating the virus must be kept m mind, 
and the haphazard methods of unscientific bone-setters in such cases 
have often been followed by disastrous results 

For osseous ankylosis various operative measures may be employed, 
with a view either to correct the deformity, or in othei cases to 
restore movement to the part At the shoulder , wttsl, and anile nothing 
need be undertaken unless obvious and troublesome deformity is 
present At the elbow excision may be beneficially employed, and 
with every prospect of gaining a moveable joint If, however, - 
ankylosis is present in a child, the operation should be deferred until 
growth has come to an end Ankylosis of the knee m a false position 
needs cuneiform osteotomy, or the resection of a wedge-shaped portion 
of bone, m order to secure a straight, rigid and useful limb 

Ankylosis of the lnp-joint m a bad position is best treated by 
dividing the neck or the upper part of the shaft of the femur Several 
operations have been devised for this purpose i Adams’ subcu- 
taneous osteotomy of the neck of the bone consists in passing a 
sharp-pointed bistoury down to the anterior surface of the cervix 
femons, from a point midway between the trochanter and the anterior 
superior spine of the ilium A track is thus made, allowing the 
introduction of an Adams’ osteotomy saw, by means of which the 
neck of the femur is divided subcutaneously The limb is put up m 
a straight position, and the bone allowed to re-unite 2 The same 
result may be obtained by an open method, making the same incision 
as m the anterior operation for excising the joint (p 699) 3 Gant 

suggested division below the lesser trochanter This may be accom- 
plished by cutting down on the bone from the outer side and chiselling 
it across 

As to the operation to select in any particular case, the surgeon’s 
choice must be guided by the condition of affairs present A 
skiagram of the neck of the femur should always be taken, so as to 
ascertain its condition Sometimes it is stunted, and has practically 
disappeared , in other cases it is much thickened, and forms a large 
bony mass passing from the trochanter to the ilium, and probably 
containing encapsuled foci of tuberculous material In both these 
conditions subtrochanteric osteotomy must be employed, but prefer- 
ably in an oblique and not a transverse axis , it is not unusual to find 
that the adductor muscles are so contracted that their attachments 
to the pubes require section before the limb can be satisfactorily 
straightened Division of the cervix can only be recommended when 
that structure is of normal length and size 
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Hip-jomt Disease 

Although the term ‘ lup-jomt disease ’ is usually applied to a 
tuberculous arthritis, it is not the only affection involving this articula- 
tion Simple synovitis occuis 111 the course of rheumatic, gonorrhoeal, 
or pyaemic affections Acute aithntis is also met with secondary to 
an acute infective osteo-myehtis of the upper end of the femur, and 
is evidenced by all the ordinary signs of that affection, separation 
and necrosis of the upper epi- 
physis being a frequent lesult 
Osteo arthritis is not uncom 
tnon (p 676), whilst Charcot’s 
disease may also occur, but 
none of these call foi special 
mention here 

q ^Tuberculous Disease of the 
.Hi p fSvH 'Morbus* ~~Coxs, 

Tuberculous Coxitis, Coxalgia) 
differs imio respect from the 
same disease as it affects 
other joints, and hence no 
detailed notice of the patho- 
logical anatomy is required 
Suffice it to say that it may 
originate m the synovial 
membrane or bone, more fre- 
quently in the latter, and then 
commencing either beneath 
the articular cartilage or m 
connection with the epiphyseal 
cartilage of the caput femoris 
{Fig 247) Very rarely the 

disease becomes circum- 
scribed m the neck of the 
bone, forming a chronic abscess, the diagnosis of which is exceedingly 
difficult More usually the disease spreads to the under side of the 
neck, and thus involves the synovial membrane, which passes mto 
.a state of pulpy degeneration The substance of the epiphysis is 
invaded, and caries ot the head is thereby produced, together with 
necrosis or ulceration of the cartilage The acetabulum undergoes 
similar changes , from the contact and backward pressure of the" 
diseased head the posterior acetabular margin is absorbed and the 
cavity extended, whilst at the same time a new rim of bone forms 
beneath the adjacent periosteum at a slightly higher level, thus 
giving rise to what is known as a * travelling acetabulum ’ (Fig 248) 
In this way the socket is increased both m size and depth, travelling 
backwards and upwards with the head of the bone towards the 
dorsum 1I11 Other factors assisting m the displacement of the head 
of the bone are the tonic action of the muscles, keeping the limb 


tpfX-rv 



Fig 247 — Tuberculous Disease of the 
Head and Neck 01 the Femur, show 
ing Sequestra in an Abscess Cavit\ 
and Communication on the Under 
Side of the Neck with the Joint 
(Tillmanns ) 

The epiphysis of the head has been m 
varied, and theathculai cai triage entirely 
shipped off by the disease, the con 
tinuous black line indicates the amount 
of bone which it would be necessaiy to 
remove 



6S6 


A MANUAL OF SURGERY 


in a position of flexion, adduction, and inversion, thereby causing 
a considerable portion of the head to project out of the acetabulum , 
and the early softening and destruction of the posterior ligaments, 
which are much thinner than those m front of the joint Occasionally 
a mass of protuberant granulations sprouts up from the centre of the 
cavity, and may also assist m this process Should the acetabulum 
be perforated, a tuberculous abscess is likely to form within the 
pelvis The adjacent pelvic bones may either become thickened by 



Fig 248 — Femur and Acetabulum 
in Hip Disease (King’s College 
Hospital Museum ) 

The epiphysis of the caput femoris 
has been practically destroyed, 
and the acetabulum is enlarged 
by absorption of its posterior 
margin and displaced upwards 
(tiaaelHng acetabulum) The rami 
of the ischium and pubes have 
been removed 


Fig 249 — Early Stage of Hip 
Disease (Right Side) in a 
Child (From a Photograph ) 

The black line is drawn from one 
anterior superior spine to the 
othei, and shows not only the 
amount of abduction present, but 
also the tilting down of the 
pelvis on the affected side 


the deposit of osteophytes, or carious , if sepsis is present, necrosis 
may also supervene 

Climcal History — The patient, usually a child, is observed to limp, 
and may complain of pam either m the hip or inner side of the knee, 
the latter being due to the fact that both joints are supplied by the 
same nerves, viz , the anterior crural, sciatic, and obturator trunks 
There may be some history of injury, but not necessarily On 
examining the limb m the eaily stage, it is usually found to be 
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apparently lengthened (Fig 249), whilst the thigh is slightly wasted 
The nates are flattened, and the gluteal fold lost, conditions partly 
due to atrophy of the muscles, partly to the flexion of the limb The 
joint is more or less rigid, and pain is produced on attempting to move 
it, or on jarring the leg, as by striking the heel or trochanter The 
position assumed m this early stage is one of slight and increasing 
flexion, abduction, and eversion (Fig 250, A), the reason for this being 
that thereby the ligaments, and especially the llio-femoral, are most 
relaxed, and the capacity of the joint is at its greatest The latter 
fact has been demonstrated in the healthy cadaver by inserting the 
nozzle of a syringe into the joint through the acetabulum, and forcibly 
injecting fluid, when this position is at once assumed The flexion 
and abduction, however, are not always evident, since the flexion is 
masked by lordosis of the spine (Figs 251 and 252), and the abduction 

§ 

I 

t 


V 

A B C 

Fig 250 — Diagram to Illustrate the Positions Assumed b\ the Limb in 
the Earla and Late Stages of Hip Disease 

A represents the position of abductidn taken by the right limb m the early stage 
of hip disease, and B, Nature’s method of masking this by tilting the pelvis 
down on the affected side, whilst the other leg is adducted , the effect of this 
on the spine, in causing a lateral deflection, is also indicated C shows the 
same thing in the later stage, when adduction is present, and the pelvis is 
tilted upwaids on the affected side, thus producing apparent shoitemng (D) 

by the pelvis being tilted down on the affected side, producing thereby 
apparent lengthening of the diseased limb and lateral curvature of the 
spine, with its lumbar convexity towards the affected side (Fig 250, 
A and B) The sound leg being brought into a position of adduction, 
the parallelism of the limbs is maintained The flexion can be 
demonstrated by any method which obliterates the lumbar curve of 
the spine, as by fully bending up the sound limb on the abdomen, the 
affected thigh rising at once from the bed and forming an angle which 
indicates the amount of flexion (Fig 252) The abduction is demon- 
strated by laying a rod across the two anterior superior spines, and 
placing another at right angles to its centre This will not correspond 
with the line of the body or of the limb, but makes an angle with it 
The eversion cannot be masked 1 he rigidity is easily demonstrable 
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m that all movements of the hip-joint are greatly limited , thus if an 
attempt is made to bend the affected thigh on the abdomen, the 
corresponding side of the pelvis is raised with it from the bed 

As the disease progresses, and the bones become more extensively 
affected, the pam increases, with nocturnal startings, whilst abscesses 
form, and a certain amount of fever and constitutional disturbance is 
caused thereby The position of the limb also changes , for although 
the flexion is maintained and even increased, adduction and inversion 
are now associated with it The pelvis is tilted up on the affected 
side (Fig 250, C and D), causing apparent shortening, lateial curvature 
with a lumbar convexity to the sound side, and abduction of the 



Fig 251 — Hip Disease, with Well marked Compensator! Lordosis 
caused b\ Extending the Legs Flat on the Table 



Fig 252 — On Flattening the Spine against the Couch b\ Raising the 
Unaffected Left Leg and Pressing it up against the Abdomen, the 
Degree of Flexion of the Right Thigh at once becomes Obvious 

healthy limb No satisfactory cause for this position can be given, 
but it is usually attributed to the yielding of the posterior and outer 
part of the capsule, together vith infiltration and weakening of the 
small external rotator muscles, allowing the adductors and internal 
rotators unopposed play . 

When an abscess has formed, the most usual situation for it to 
point is a little m front of and internal to the great trochanter, close 
to the insertion of the tensor fascia? femoris It may reach that spot 
either from an opening m the anterior part of the capsule, coming 
thus to the surface along the line of least resistance, or it may burrow 
from the posterior portion of the capsule along the rotator muscles 
and superior gluteal nerve Less frequently abscesses pass directly 
backwards to open m the gluteal region, or forwards along the pubo- 
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femoral ligament, pointing on the inner side of the femoral vessels 
below Poupart’s ligament As a rare complication, the tuberculous 
process may extend to the bursa under the psoas tendon, which usually 
communicates with the joint, leading to the formation of an abscess 
m the lower part of Scarpa’s triangle, and occasionally a typical 
psoas abscess results from an extension upwards within the sheath 
of the muscle of a tuberculous infection from this bursa An mtra- 
pelvic abscess following perforation or disease of the acetabulum may 
either burrow upwards, and come to the surface on the inner side of 



Fig 253 — Position of the Limb in the Later Stages of Hip Disease 

In t a white line has been drawn between the two intend superior spines to 
indicate the tilting of the pelvis upwards on the afiected side necessitated by 
the adduction of the limb Some amount of flexion was present, but this 
was not marked In B the secondary cur\cs of the spine are well seen 


the vessels above Poupart’s ligament, or it may gravitate down- 
wards, and burst m the ischio rectal fossa, close to the tuber ischii 
The final stage of the disease is one of ual shortening (Pig 253), due 
to erosion of the head of the bone and its displacement backwards 
upon tbe dorsum 1I11 The position assumed is one of increased 
flexion, adduction, and inversion , whilst if septic sinuses persist, 
hectic fever and amyloid changes m the viscera are likely to follow^ 
At any stage cure by ankylosis may be obtained , but unless the 

44 
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abnormal position has been corrected by extension, deformity is 
almost certain to be present 

The Diagnosis of hip disease appears to be a matter of considerable 
difficulty to some, if we may argue from the mistakes which com- 
monly occur The pain in the knee present in the early stages leads 
to its frequently being mistaken for disease of that articulation , a 
very slight amount of care m the examination should prevent such 
an error From disease of the opposite hip, it is recognised by the 
relative mobility of the thigh on the two sides The diagnosis from 
sacio iliac disease is given at p 695 Spinal mischief may also be 
confounded with it, if a psoas abscess points at any of the ordinary 
situations in \\ Inch sinuses form m connection ivith the hip-jomt The 
presence of spinal deformity and the ability to perform the test move- 
ment for hip disease should readily enable the surgeon to make a correct 
diagnosis, but it must not be forgotten that the two conditions may 
co-exist If the limb can be put into what is known as the tailor’s 
position — that is, flexion to a right angle with marked abduction and 
eversion — one may be practically certain that hip disease is not present 

An encapsuled abscess in the neck of the femur is a condition lvhich it is 
very difficult to distinguish from true hip disease A constant deep 
boring pain is complained of, which is increased by pressure over the 
neck, or by jarring the trochanter, but if the limb is manipulated 
gently, it can be proved that the movements of the joint are not really 
impaired .Radiography is a useful aid in making a diagnosis of this 
condition 

The Piognosis of hip disease is by no means unfavourable if the 
condition is properly treated Of course, the patient is liable to 
develop acute tuberculosis or tuberculous disease elsewhere , or, if 
abscesses are allowed to become septic, serious complications — such 
as pyaemia, saprsemia, hectic and amyloid disease — may ensue Apart 
from these, however, no serious consequences affecting life need be 
feared, although the usefulness of the limb may be seriously crippled 
from shortening or ankylosis, especially if the latter occurs m a 
faulty position 

The Treatment of hip disease must be conducted along the same 
lines as for tuberculous lesions generally In the eaily stages the limb 
is kept at rest by the application of a Liston’s splint, or it may be 
placed between sandbags, and a weight and pulley attached By this 
means not only is rest assured, but deformity is prevented If the 
amount of flexion is slight, the limb may be allowed to he on the bed 
m the horizontal posture, this will possibly induce some compensatory 
lordosis, but as the muscular spasm relaxes, the curvature of the 
spine disappears When, however, a considerable degree of flexion 
is present, extension must be made along the axis of the flexed limb, 
which is supported on pillows It will be found that after a few days 
the flexion diminishes, and the limb will then gradually assume the 
horizontal position Should this precaution not be adopted, the 
extension merely produces lordosis, and the pain from mtra-articular 
tension is increased thereby The general health of the patient must 
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at the same time be attended to, and cod-liver oil and syrup of the 
iodide of iron may be administered with benefit When the more 
urgent symptoms have disappeared, a Thomas’s hip-splint is applied, 
so as to enable the patient to get about (Fig 254) This consists of 
a flat bar of malleable iron, about an inch and a half wide, extending 
from the axilla to below the knee , it is shaped so as to fit the varying 
curves of the body, and cross-pieces embrace the trunk at the ler el 
of the nipples, as also the thigh and the calf , it 
is firmly bandaged to the body and limb A 
patten is placed under the boot of the sound 
leg, and the patient allowed to get about on 
crutches This apparatus should be worn for 
at least six months after all signs of active 
disease have disappeared It may also be em- 
ployed m the earlier and more painful stages if 
it is at first bent so as to accommodate itself to 
the flexed position of the limb , as the effect of 
the rest becomes evident in a diminution of 
muscular spasm, the splint can gradually be 
straightened out, so that at length the limb is 
fully extended 

When abscesses form, they may be opened 
antiseptically and drained, or preferably tapped 
and injected with iodoform, the former pre- 
cautions as to rest and constitutional treat- 
ment being still maintained More extensive fig 254 — Thomas s 
operative measures — such as excision of the Hip splint Applied 
head by the antei iov method (p 699) — are some- 
times undertaken in the early stages to cut short the disease, 
especially when prolonged treatment is impracticable, as amongst 
the poor, or when the general health and constitutional powers are 
defective The removal of the whole head necessarily involves the 
upper epiphysis, and hence defective growth of the femur results, as 
well as immediate shortening For these reasons, as also because 
repair is possible m most cases without operation (when there is a 
certain amount of recuperative power and prolonged treatment is 
feasible), this proceeding, at one time so common, is being discarded 
more and more m favour of conservative measures 

It is sometimes possible, however, to save some portion of the 
head, and if so, this should always be attempted A very successful 
series of cases has recently been published, m which tbe joint was 
opened from the front, the interior freely curetted (in one case after 
a temporary dislocation of the head), the bone scraped, and m more 
than one case a channel gouged along its anterior v, all to expose and 
remove a deep focus Indeed, when one attempts to save the head 
of the femur m this way, it is always well to remo\ e the compact 
tissue from the front of the neck so as to expose and explore the 
epiphyseal line By this plan, shortening and defectne growth can 
to a large extent be a\ oided 
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In the later stages, and especially when sinuses have formed in the 
gluteal region or behind the trochanter, excision by the postam method 
(P 6 99 ) 1S preferable , this is usually an easy matter, since the head 
is probably eroded and displaced lhe sinuses should, if possible, be 
included m the incision, but under any circumstances must be opened 
up and scraped When the acetabulum is extensively implicated, 
the disease can only be satisfactorily dealt with by remoung the head 
of the bone, and the posterior method affords the best means of 
subsequent drainage , of course, this presumes that the general con- 
dition of the patient has not been seriously undermined, and that there 
is a good prospect of gaining a useful limb Otherwise amputation 
through the hip-joint is required, especially when the mischief has 
extended into the pelvis, or when, after excision, a weak, flail-like 
limb results or osteo-myehtis supervenes It is also needed when 
after excision sinuses persist and lead down into the acetabular cavity, 
from which there is a plentiful secretion of pus, and over the entrance 
to which the upper end of the femur is drawn, thereby obstructing 
the escape of the discharge, and rendering dressing both difficult and 
painful The operation often gives most excellent results, the patient’s 
condition rapidly improving Removal by the anterior racquet 
method is perhaps the most convenient 

Disease of the Sacro-iliac Joint 

Tuberculous disease of this joint is most commonly met with m 
adults, but rarely 111 children It may commence m the synovial 
membrane, but is frequently the result of mischief starting m the 
pelvic bones, especially the ilium The Pathological Anatomy calls 
for no description, inasmuch as it follows the ordinary course of 
tuberculous disease 

The Clinical Signs consist of pain and a sense of weakness m the 
lower part of the back, increased by standing, walking, or any move- 
ment — such as coughing, sneezing, and the like — which calls the flat 
abdominal muscles into sudden action and drags on the ilium It is 
of a very unpleasant character, a sensation as if the pelvis ivere coming 
to pieces being experienced by the unfortunate mdiv’dual Owing to 
the fact that the lumbo-sacral cord passes m front of the articulation, 
pain is often referred to the gluteal region or down the leg Move- 
ments of the limb cause pain if the pelvis is not supported, but can be 
freely performed if the pelvis is steadied Compression together of the 
innominate bones, or their forcible separation, is the means of most 
effectually demonstrating the existence and situation of the pain The 
patient is unable to stand or to put any weight on the affected limb, 
and hence limps during walking, allowing Ins body to lean forwards, 
and making use of a stick There is apparent lengthening on the 
affected side, but on measurement from the anterior superior spine to the 
internal malleolus the leg is found to be of the same length as its fellow 
This appearance is due to the fact that the whole innominate bone is 
tilted downwards and forwards, so that the anterior superior spine is at 
a low er ler el and more prominent than that on the opposite side The 
region of the synchondrosis is often swollen, puffy, and tender, whilst 
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after a time abscesses form, which may either point immediately over 
the articulation, or burrow upwards into the lumbar region, or for- 
wards into the grom, 01 downwards into the pelvis, opening m the 
ischio-rectal fossa The last is a most serious complication, since it 
necessarily introduces the septic element 

The Diagnosis needs to be made from sciatica, hip disease, and 
spinal disease Sciatica is known by the character of the pam, which 
shoots down the back of the thigh m the course of the great sciatic 
nerve, which may be distinctly tender on pressure There is no 
apparent elongation of the limb, and compression together of the peh ic 
crests is painless From affections of the hip-joint , sacro-ihac disease 
is recognised by the fact that, if the pelvis is supported, the thigh may 
be moved m all directions without great discomfort , whilst compression 
of the pelvis in hip disease causes no pam Moreover, m the advanced 
stages of hip disease, there is apparent or real shortening, a condition 
never noticed m the sacro-ihac affection From spinal disease, the 
diagnosis should not be difficult if a careful examination of the spine 
and pelvis is made 

The Prognosis of sacro-ihac disease, though usually stated to be un- 
favourable, is not necessarily so if asepsis is maintained , it is the 
admission of the septic element that constitutes the mam danger 
When affecting girls, it may lead to subsequent deformity of the pelvis 
and trouble m parturition 

Treatment in the early stages consists m absolute rest, with the appli- 
cation of a pelvic support, and attention to the general health, combined 
possibly with local counter-irritation When abscesses form, they 
should be freely opened, and if diseased bone can be felt with a probe, 
it should be scraped or cut away, and the parts swabbed over with 
pure carbolic acid Occasionally it is necessary to remove the posterior 
part of the iliac crest m the neighbourhood of the posterior superior 
spine m order to gam access to the diseased area , this may be accom- 
plished by the chisel or trephine through a \ertical incision, and we 
have had a number of excellent results from this proceeding 

Excision of Joints 

Excision of joints is an operation which, though formerly undertaken 
m a tew isolated instances for compound fractures and dislocations, 
has only during the past fifty years been established on a scientific 
basis, or utilized to an)' great extent The late Sir William Fergusson 
was one of the chief pioneers m this branch of operatn e surgery, and 
to his skill and insight we ow e much of what has thus been gained 
Since the introduction of antisepsis, however, the operations ha\ e been 
still further elaborated, and excision is now undertaken for many 
conditions that formerly would not ha\e been so tieated The chief 
articular lesions for which excision, partial or complete, is now 
recommended are as follows (1} For compound dislocations or fracture- 
dislocations , (2) for \ arious forms of simple or comminuted fracture in 
the neighbourhood of joints w here ankylosis is likely to follow ,and either 
interfere seriously with the utility of the joint or fix it m a bad position 
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the shoulder and elbow are the joints most frequently dealt with in this 
way , (3) for some forms of congenital or old-standing dislocation 
which cannot be otheiwiSe remedied, (4) in the later stages of acute 
arthritis, where the ends of the bones are carious, the joint dis- 
organized, and chronic suppuration is present , (5) in tuberculous 
arthutis, where palliative treatment has failed to cut short the disease, 
or where disorganization of the joint has occurred with erosion of the 
ends of the bones , (6) for ankylosis of certain joints, consecutive to 
arthritis, either acute, tuberculous, or syphilitic, especially if m a bad 
position , (7) for osteo-arthntis in special regions 

The results to be attained necessarily vary m the different joints, 
and according to the particular causes Sometimes ankylosis m a 
good position is all that can be expected, m others a freely moveable 
pseudarthrosis , in some cases the removal of certain diseased tissues 
is the primary object of the operation, wdnlst in others no disease is 
present All these varying conditions must be taken into consideration 
m determining the nature and extent of any excision 

The late Professor Ollier of Lyons emphasized and established the 
benefits to be derived from subperiosteal resections in certain cases 
Necessarily, every excision must lead to considerable interference 
with the pen articular structures , muscles and tendons have to be 
detached from their insertions, and portions of the bones removed If, 
however, the periosteum is raised, together with the attached muscles 
and tendons, prior to sawing or cutting the bones away, a more satis- 
factory reproduction of the articulai structures follows, and the move- 
ments of the joint suffer less interference than if one cuts away the 
periosteal envelope with the bone Of course, where the periosteum 
is invaded with tubercle, this should not be attempted, whilst in some 
joints — such as the elbow — there is no advantage to be derived from 
it, since there is always a tendency to too great a formation of bone, 
and this would possibly be exaggerated by a subperiosteal resection 
It is rather m the operations undertaken for traumatic lesions that 
this plan is to be recommended 

In a small text-book like this we must perforce limit ourselves to a 
description of the methods most commonly adopted, and refer students 
to special works on Operative Surgery for further details 

Shoulder-joint — Excision of the shoulder-joint may be needed for tuberculous 
disease, for the later stages of acute arthritis, occasionally foi osteo-arthntis if 
the disease is limited to this aiticulation, for compound or comminuted fractures, 
and possibly for simple fractures of the anatomical neck when associated with 
dislocation of the small detached head of the bone In old unreduced disloca- 
tions where passive movement is impracticable, and theie is little hope of 1m- 
piovement, excision may give excellent results 

Opu at ton — The patient lies on the back, the shoulder piojecting somewhat 
over the edge of the table, and with a sandbag beneath the scapula to steady it 
The arm being slightly rotated inwards, an incision is made from a point mid 
way between the coracoid process and the acromion, extending downwaids and 
outwmds for 3 or 4 inches through the fibies of the deltoid muscle (Fig 255, D) 

It is better to incise the deltoid than to pass between it and the pectoralis major, 
the cephalic vein and accompanying artery being thus uninjured The wound 
is thorough!} opened up by means of retractors, and the bicipital groove looked 
for , an incision is made along its outer border, and the long tendon of the 
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biceps, if still present, turned out, and held to the inner side by a blunt hook 
A twig of theanterioi ^circumflex artery will heie be divided, and need a ligature 
The arm is no\vTTioro uglily everted, and the tendon oLthecsubscapularis and the 
anterior pail of the capsule, with which it is mcoipoiated, freely divided , where 
piacticable, the attachments of the muscle to the bone should be separated 
subperiosteally, a proceeding presenting no difficulty where inflammation has 
previously existed The arm is now inverted and held dowmvaids by the side 
of the table, so as to bung the gieat tuberosity into view , the muscles attached 
to this process ale dealt with in a similai way, and the uppei part of the capsule 
freely opened The head of the bone is then piotiuded into the wound, and 
removed by the saw It will often suffice to apply the saw obliquely through 
the substance of the tubeiosity , this is to be piefened to removal of the whole 
tuberosity by a hoii7ontal incision at a lower level The synovial membiane 
and glenoid cavity aie dealt with as circumstances may dictate, and it is often 
advisable to make a counter-opening thiough the posterioi axillaiy fold for the 



Fig 255 — Incision for Excision of Shoulder 

A, Coracoid process , B, tip of acromion , C, mtei muscular line between 
deltoid and pectoialis majoi , D, incision 


mseition of a drainage-tube , theantenor wound can then beentnely closed Jrf 
ipplying the dressing, caie must be taken to put a good pad m the axilla, so as toj 
keep the arm from being drawn forcibly inwaids by the muscles attached to the,, 
bicipital groove Theie is no need to commence passive movements before the 
end of the fust week Fibrous union usually results, and the movements of the 
shouldei ai e generally very good 

Excision of the Elbow may be requited for simple or compound fracture-dis- 
location, or foi subsequent ankylosis, especially if the limb is in a bad position, for 
tubeiculous artlmtis, and possibly m the later stages of acute arthritis The best 
plan of opeiating is as follows A single longitudinal incision, 5 inches m length 
is made in the middle line of the posteuor aspect of the ioint, extending foi equal 
distances above and below the tip of the olecranon, and a little to the inner side 
The limb is held acioss the patient’s body, the surgeon standing on the affected 
side The mciMon extends thiough the substance of the tnccps down to the 
bone The origin of the flexor carpi ulnaris and the innei half of the triceps 
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tendon aie detached, and the hollow between the olecranon and the internal 
condyle cleaied, the knife being kept close to the bone, and the soft parts retracted 
by a vigorous use of the thumb-nail By this means the ulnar nerve escapes 
injuly, and, indeed, is often not seen at all The intei ml lateial ligament should 
be divided, and the common origin of the flexois ftom the fiont of the inner 
condyle The oulei half of the joint is then dealt with in a similai way, the 
anconeus being divided close to its insertion to the ulna, the continuity of the 
biceps with the deep fascia coveiing it being also maintained The origin of the 
extensoi muscles is separated from the back of theoutei condyle, and the external 
lateial ligament seveied The joint can now be fieely opened by dividing any 
of the fibres of the posterior ligament which remain intact, and the denuded 


ends of the bones pi oti uded fi om the 



Fig 256 — Excision of the Wrist 
(Lister ) 

A, Radial artery B, extensor secundi 
internodn pollicis C ext indicis 
D, ext communis digitorum E, 
ext minimi digiti F ext primi m- 
ternodn pollicis G ext ossis meta 
carpi pollicis H ext carpi radiahs 
longior I, ext carpi radiahs 

brevior K ext carpi ulnaris 

L, L, line of radial incision 

within the grasp of which the uppei 
able to mor e 


wound The lower end of the humet us is 
now thoioughly cleaied, and the aiticulai 
surface lemoved, the section passing 
through the centre of the olecranon fossa 
The olecranon, together with the upper 
articulai surface of the coronoid piocess 
and the head of the radius, aie next sawn 
off, care being taken to diaw aside and 
piotect the soft paits by refractors, espe; 
cially those coveiing the ulnar nerve* 
The synovial membrane can be dealt 
with as may be necessary Even if the 
head of the radius is free fiom disease, 
nothing is gained by leaving it intact, 
since ankylosis is very likely to follow 
unless plenty of bone is removed As a 
genei al rule, a gap of 2 j inches should 
intervene between the divided ends of 
the bones For a similar reason sub- 
penosteal lesection is needless, and, 
indeed, is an undesirable refinement 
The wound is carefully sutuied, and a 
drainage-tube inserted for a few hours 
The limb is kept on a hinged angulai 
splint for a week, by which time union 
of the external wound should be com 
plete, but the position is altered each day 
Aftei a week, the splint may be dispensed 
with, and the limb kept at rest on a 
pillow, fiee passive movement, both 
angular and rotatory, being daily piac 
tised Consideiable attention is needed 
in order to obtain a good result, but in a 
successful case every movement of the 
joint is peifectly restored As a rule, the 
lower end of the humerus develops two 
lateral bony processes, like malleoli, 
lounded ends of the radius and ulna aie 


The Wrist -joint is only excised for extensive tuberculous disease when 
abscesses and sinuses are piesent Ankylosis of the articulation, though a 
troublesome condition, is not sufficiently so to lequire such treatment The best 
method to employ is that known as Lister’s operation, a somewhat complicated 
proceeding, but which in suitable cases gives excellent results Prior to operating 
the fingers are well bent, so as to break down any adhesions which are present 
Two incisions are made, one on the radial side of the dorsum, and the other on 
the inner or ulnar aspect of the wrist The dorsal incision is angular (Fig 256, 
L, L), commencing at a point on the back of the radius between the tendons of 
the extensor secundi internodn pollicis (B) and the extensor communis digitorum 
(D) , it is at first parallel to the former tendon, and on its ulnai side, till it reaches 
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(he base of (lie second mctacaipal bone, when ltsdneclion is changed, and it 
courses downwaids along tint bone foi an inch or two It should e\Tend to the 
bone, and in doing so the tendons of the e\!ensoi eaipi ndnhs longioi and 
bicvioi (H and I) aie divided is close to their litichments is possible The 
tendinous stiucluies arc then shipped oft the bach of the dot sum on either side 
of the mciMon, met on the outei side a pair of cutting plieis is insinuated so as 
to detach the tnpevmin from the icst of the cat pus The synovial sheaths ot 
these tendons should, if possible, not be opened The hand is then 1 oiled over, 
and the ulnai incision made well on the innci side of the limb, extending for 
at least 3 inches between the extensoi and flcxoi cai pi ulnai is tendons The 
sepantion of the extensoi tendons fiom the bach of the caipus is now com- 
pleted, and the attachment of the extensoi cat pi tilnans (K) dnided The tissues 
011 the palnni aspect of the lomt aie detached, the pisifonn being severed from 
the lest of the carpus, and whcie possible left, and the hook of the unciform 
clipped oft with cutting pliers lhc carpus is now tree fiont and back, and 
the bones aie cither removed piecemeal 01 taken away tn bloc by inserting a pair 
of cutting plieis above and below , and dividing their uppei and lowei connec- 
tions, more usuall} the carpal bones ai e picked out m fragments Attention is 
then duectcd to the lowei ends of the radius and ulna, and to the articulai 
ends of the metaeaipi! bones, all the eaitilage and the intei veiling synovial 
tissue being cleared aw av Finally, the lemainmg fragments of the caipus are 
dealt with as the case nny requue The iadnl incision may often be entirely 
closed, whilst a drainage-tube is insetted thiough the ulnar wound The hand 
is placed on a special splint, with 1 thick convex cork support foi the palm, 
which keeps the wrist slightlv extended, and with a shoit 1 itenl projection upon 
which the thumb can rest The lingers must be thoroughly flexed and extended 
daily , beginning on the second 01 third day, but the vvnst should be kept at lest 
until it is quite firm Theie is a milch gi eater tendency to a flail-like ioint than 
to undue fixity, owing to the amount of bone lemoved, and the necessaiy 
division of all the extensoi s of the carpus, if such occurs, a leathei suppoit 
must be woin, cithci as a tempomy 01 peimanent appliance 

The Hip-joint is lately' excised for conditions othei than tuberculous disease, 
and even for this it is pcrfoi med much less irequently than foimetly Theie aie 
two chief methods of openting, the antenoi and the postetiot 

1 Excision by the auUuoi nitlhoil is earned out as follows The incision 
(Fig 90, D , p 336) extends fiom immediately below the antenor supenoi spine 
vertically downwaids for 3 01 4 inches It passes between the tensoi fasciae 
femons and saitoiius muscles superficially, and between the glutei and rectus 
deeply a small aitciial twig fiom the external circumflex being divided at this 
stage 1 he neck of the bone and capsule of the joint are exposed, and the latter 
is freely incised along its attachment to the antenor intei -trochantenc line, so as 
to allow' of the admission of the fingei, vvheieby the joint can be fully exploied 
The neck of the bone is cut thiough 111 situ by means of an Adams osteotomy 
saw, the incision thiough the bone being placed obliquely downwaids and 
inwatds The head of the bone is now eithei pnsed out of the acetabulum by 
an elevatoi, or giasped by lion forceps and twisted out, a mattei easily accom- 
plished where the ai tieulai structures arc diseased, but a proceeding of some 
difficulty in the nonml joint of a cadaver As much of the infected synovial 
membrane as possible is clipped away with scissois, and the acetabulum scraped, 
if necessary The external wound is eithei closed, with the exception of an 
opening foi a diainagc-tube, 01 stuffed with gau/e soaked in lodofoim emulsion 
There may be comparatively little shortening of the limb as the result of this pro- 
ceeding, but the movements aie considenbly limited 

2 Excision by' the fostcnoi method, as we have aheady said, is usually undei- 
taken m the latei stages of the disease Any sinuses which exist posteriorly' may 
be utilized, but if the skin is unbioken, an incision known as Langenbecks may 
be employed (Fig 257) The patient lies on the sound limb, whilst the affected 
thigh is flexed The incision is made in the line of the femui, extending 2 inches 
above the top of the gieat trochantei, and about 3 inches below it It is earned 
at once down to the bone, and the muscles attached to the summit and posterioi 
border of the gieat trochantei fieely' divided, as close to the bone as possible 
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The capsule is opened to a sufficient extent to allow of the exploration of the 
joint by the finger If the disease is very extensive, the femur is now chiselled 
across, immediately below the great trochanter, but abo\e the lesser The upper 
end of the bone is grasped by lion forceps and twisted out of the acetabulum, 
after division of the remaining structures, which are attached chiefly along its 
anterior border The hgamentum teres has almost always been pre\ iousIj 
destroyed and hence this stage of the operation is not especially difficult The 
synovial membrane and acetabulum are easily reached, and the diseased portions 
remo\ ed In fax ourable cases a drainage tube maybe inserted, and the wound 
closed, but not uncommonly it is wiser to partially stuff it with gauze infiltrated 
with iodoform, and allow it to heal by granulation Slight extension of the limb 

should be subsequently made, so as to prevent 
undue shortening from the traction of the long 
thigh muscles The leg is placed between sand- 
bags or a Liston s long splint applied Fibrous 
ankylosis, with a certain limited amount of move 
ment, is the usual result 

It is not always necessary to include the tro- 
chanter in this operation If the disease is limited 
to the head of the bone, it alone should be re- 
moied, with as little disturbance as possible to 
the muscles passing to the trochanter If such 
can be effected, the subsequent mobility and use- 
fulness of the limb are considerably increased 
The advantages claimed for the anterior method 
are that it is a less severe operation, that fewer 
muscles and tendons are interfered with, that no 
vessels of importance are divided, and that only 
the head of the bone is excised The objections 
to it are that the drainage provided is very un- 
satisfactory, that the trochanter cannot be readily 
dealt with, whilst it is also difficult to remove all 
Fig 257 L angenbeck’s the synovial membrane 
v Incision for Excision of The great advantages of the posterior operation 
the Hip from Behind are that m S pit e of a free division of the muscular 
(Tillmanns ) anc j tendinous attachments, excellent drainage is 

provided, and both trochanter and acetabulum 
are readily accessible On the whole, the anterior method should be employed 
in the early stages of the disease, the posterior in the later The situation of 
abscesses or sinuses may, however, determine the choice of the surgeon 

The Knee-joint is excised for tuberculous disease, osteo arthritis, or deformity 
due to osseous or fibrous ankylosis m a bad position A horseshoe shaped 
incision is made, extending from the back of one condyle to the other, reaching 
downwards nearly as far as the tubercle of the tibia The limb is well flexed, the 
hgamentum patella; divided, and the joint opened The skin and subcutaneous 
tissues are then separated from the anterior surface of the patella, which may 
be at once removed by a curved incision above it, communicating on either side 
with that already made below, the subcrureal pouch of synovial membrane being 
also removed during this dissection The flexion is now increased, and the 
lateral ligaments divided by this means the interior of th6 joint is freely 
exposed, so that the attachments of the crucial ligaments to the tibia can also 
be severed The lower end of the femur is then cleared of diseased sjmovial 
membrane so as to allow of the application of a broad excision saw The usual 
rule given as to the direction of the saw cut in the bone is that the exposed bony 
surface left after removing its articular end should be absolutely horizontal, 
supposing the patient to be standing upright personally, we prefer to make the 
sections so that the limb shall be left very slightly flexed and m kneed, a position 
which greatly adds to the subsequent comfort of the patient To accomplish 
this the saw must be applied parallel to the articular surface — 1 e at right 
angles to the axis of the body not of the femur, and with a slight upward slant 
from before backw ards The bone should be partiallj sawn through by a side 
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to side movement but the posterior surface of the condoles should be divided by 
raising or depressing the handle of the instrument, so that the structures lying 
behind in the intercondyloid notch are not encroached upon Sufficient bone 
should be sawn off in the adult to include the greater part of the articular 
cartilage but as little as possible consistent with removing all the disease, other 
vise the limb is shortened to such an extent as to interfere with its subsequent 
usefulness The head of the tibia is then protruded, and cleared from the neigh- 
bouring soft parts it is held absolutely \ ertical, and a saw applied in a horizontal 
position, the bone being divided from before backwards Any diseased synovial 
membrane is now dissected away, special attention being directed to the posterior 
aspect of the joint All bleeding points having been secured by ligature the 
bones are fitted ‘ogether, and if considered adv isable, secured in position by 
thick silver wire or silver plated nails or screws The external incision is closed 
drainage tubes being inserted at each angle of the wound, if need be A Gooch s 
splint is applied to the limb and in tins it remains until sound healing has 
occurred after which an immoveable case either of plaster of Pans or water-glass 
is kept on until eight or ten weeks have elapsed since the operation 

The Ankle-joint is excised for tuberculous disease Two incisions are made an 
inner and an outer The outer incision runs along the anterior border of the 
fibula and curves round the outer malleolus being about 3 inches in length The 
lower end of the fibula is exposed and by preference subpenosteally The 
external lateral ligament is split vertically, and separated from its attachments 
to the fibula its continuity with the periosteum being however maintained 
The fibula is then divided about 1 inch above the tip of the malleolns and the latter 
process of bone removed The periosteum and ligaments are separated as far as 
possible from the front and back of the bones The inner incision is T shaped 
and is made along the inner surface of the tibia with a short transverse cut at 
its lower end which reaches just below the inner malleolus The periosteum 
and internal lateral ligament are dealt with as on the outer side and the front 
and back of the tibia are easily denuded The inner malleolus is projected from 
the vvound and the lower end of the tibia removed by a keyhole saw the dorsal 
structures being held aside by a retractor The articular surface of the astragalus 
is sawn off from the outer vvound, or if advisable, the whole of the bone may be 
removed 

The above subperiosteal method of excision is one of the best that have been 
suggested The greatest care should be taken not to open the sheaths of the 
tendons and in dressing the vvound the foot must be kept at right angles to the 
leg, and no lateral deviation permitted As soon as possible it is encased in 
plaster of Paris, windows being left for the dressing of the wounds, if necessary 

In non-tuberculous cases a transverse incision extending from one malleolus to 
the other may be employed Sutures are placed through the tendons above and 
below, and they are then divided the anterior tibial nerve is similarly secured 
above and below before division and the vessels are divided between ligatures 
By opening the capsule a very free exposure of the joint surfaces is provided 
permitting a very thorough excision The divided tendons and nerve are carefully 
sutured together before closing the wound 

Excision of the Astragalus is sometimes required in the treatment of tuberculous 
disease of contiguous joints as also in some cases of talipes and of fractures or 
dislocations of the bone Many methods of operating have been described but 
we think it is best accomplished through a single vertical incision over the front 
of the ankle running parallel to the vessels and tendons which are carefully 
avoided and stripped back from the dorsum by means of periosteal detachers so 
that the upper surface of the astragalus can readily be reached The astragalo 
scaphoid joint and ankle are then freely opened and the ligamentous and fascial 
connections on either side severed The neck of the bone may with advantage 
be divided at this stage, and its head removed, so as to give access to the under 
surface and allow of the division of the strong interosseous ligament extending 
between the adjacent surfaces of the astragalus and os calcis It may be possible 
to remove the rest of the bone in one fragment, but it is certainly wiser to break 
it up with chisel or gouge, and take it away piecemeal 



CHAPTER XXIII 


INJURIES OF THE SPINE 

The spinal cord is protected from injury m a most complete and 
efficacious manner ( a ) Its position between the bodies and* the 
laminag with the spinous processes arising therefrom is itself 
mechanically advantageous, since, whether the spine is forcibly 
flexed or extended, the cord remains midway between the points of 
chief compression or extension, and hence in a position of rest 
( b ) The buffer-like action of the intervertebral discs, and the varying 
cur\es of the column, serve to distribute some part of any force that 
reaches it ( c ) There is ample space in the medullary canal, m 

which the cord with its membranes is slung by prolongations of dura 
mater around the issuing nerves, whilst the cord itself hangs loosely 
within the dura mater, suspended by the ligamenta denticulata, and 
surrounded by cerebro-spmal fluid (d) The„cord terminates, m an 
adult, atjhe lower border of the first lumbar vertebra, a spot well 
above the junction of the fixed base and the moveable upper part, 
a point wheie the effect of jars and wrenches is mainly felt 
(e) Nature has, moreover, introduced a whole series of buffers and 
other means of preventing shock to the spme when a person falls on 
his feet, e g , the arches and elasticity of the foot, the changes in direc- 
tion of the bones at each joint, the inter-articular cartilages of the 
knee, etc 

The parts of the spine most exposed to injury are those where a 
fixed and moveable portion meet, eg, the dorsi-lumbar and the 
cervico-dorsal regions The upper part of the dorsal curve, which 
is relatively weak and projects backwards, is thereby exposed to 
injury, so that fractures are not at all uncommon about the fourth 
dorsal vertebra The close proximity of the head explains the fre- 
quency of lesions about the upper cervical region 

Sprains , 

Sprains and strains of the spine are very common accidents, a fact 
not to be wondered at, when we consider the complicated muscular 
and ligamentous arrangements present They are produced by any 
sudden or unexpected mo\ ements, such as falls, especially from horse- 
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back, railway accidents, and the like The injury is most likely to 
affect mobile parts of the spine, e g , the cervical and lumbar regions, 
and may be limited to the ligamentous or muscular structures, or 
may involve both The resulting Signs are simply those of a severe 
but localized trauma, \ iz , pam, tenderness, bruising, and perhaps a 
little swelling, the subjectne phenomena are much increased by 
movement, so that the spine is always kept rigidly quiet If only 
the muscles or interspinous ligaments are involved, no further conse- 
quences are likely to arise , but when the ligamenta subflava are 
lacerated and the spinal canal is thus opened, the gravest symptoms 
may ensue from blood finding its way into the canal outside the dura 
mater, leading possibly to paraplegia, which may be of a temporary 
or permanent nature Inflammation of the damaged fibrous tissues 
may also extend to the meninges and cord, and cause compression 
of the latter or even organic disease Moreo\ er, in patients of a 
tuberculous temperament, spinal caries may be set up as a result of 
such miunes, whilst syphilitic or malignant disease has also been 
known to follow 

In the ccr vical region, sprains are very liable to occur as a result of 
se\ere blows on the head, causing rupture of the mter-transverse 
ligaments, and the displacement may be so great as to simulate dis 
location The head and neck are held immoveable and rigid, and 
there is often considerable loss of power, the patient being some- 
times unable to lift the head spontaneously from the pillow 
Sprains in the lumbar region are very common, both as a result 
of railway injuries, when they are often associated with nervous 
- symptoms (p 713), and as a consequence of overhfting, when the 
quadratus lumborum is most likely to be affected The back is kept 
fixed and rigid, the patient being unable to turn or stoop without 
pain Sometimes haematuria results from injuries in the lumbar 
region, arising from an associated contusion of the kidneys 

Treatment — The patient should be kept at rest, and fomentations 
applied to the injured part When the painful or inflammatory 
symptoms have disappeared, massage with stimulating liniments is 
needed In the severer cases the individual should be kept in bed 
for six or eight weeks, and in the cervical region some form of 
mechanical support may be subsequently necessary The appear- 
ance of inflammatory symptoms involving the meninges calls for 
greater care , the patient should then be kept as much as possible m 
the prone position, and a spmal icebag applied The onset of para- 
plegia, due either to haemorrhage or inflammatory exudation, would 
raise the question of laminectomy (p 717) 

Penetrating Wounds of the Spine 

These lesions are, fortunately, uncommon m civil practice, being 
generally due to stabs with pointed instruments, such as bayonets, 
or to gunshot wounds They occasionally result from falls, the 
unfortunate individual becoming impaled on area railings, branches 
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of trees, etc The Symptoms produced are (a) those due to the 
wound m the soft parts, which may also involve the peritoneal and 
pleural cavities, or damage some of the viscera , m the neck, the 
vertebral artery is exposed to injury from this type of accident, lead- 
ing to serious haemorrhage , ( b ) various forms of fracture, the cord 
being compressed by fragments of bone which have been driven 
inwards, or by extravasated blood , (c) those due to laying open the 
spinal membranes, e g , loss of cerebro-spinal fluid, which in itself 
might prove fatal by draining the cerebral cavity, and so causing 
pressure on the base of the brain, or at a later date may determine 
the patient’s death by setting up diffuse septic meningitis (p 712), 
and (d) those due to wounds of the spinal cord The effects of a 
total transverse lesion at different levels of the spine are given at 
p 715 , even if the patient escapes the dangers of diffuse septic 
meningitis, he will later on develop acute myelitis Of course, the 
division of the cord may be only partial, or it may escape entirely, 
whilst nerve roots or trunks may lie involved, and in the lumbar or 
sacral regions the cauda equina may be divided 

Treatment consists in thoroughly exploring the wound under an 
anaesthetic, removing foreign bodies or displaced fragments of bone, 
and attempting to render it aseptic Wounds of the vertebral arteiy 
or other structures are dealt with secundum aitcm, and special atten- 
tion is naturally given to the cord and its membranes Should the 
dura mater have been opened, and the cord have escaped injury, an 
attempt may be made to close the wound in the meninges, and the 
patient should subsequently be kept in the prone position and AVith 
the head Ioav, so as to prevent, as far as possible, the escape of 
cerebro-spinal fluid If the cord itself is divided or lacerated, it is 
useless trying to unite it, since its function in conducting impulses 
from the brain downwards is inevitably destroyed Where, how- 
ever, the cauda equina has been injured, it is perfectly justifiable to 
lay open the spinal canal to a sufficient extent to expose the divided 
nerve trunks, and then to suture them 



Fractures of the Spine 


Causes — The spine may be broken as the result of ( a ) dttect 
violence, eg, a fall- on the back over some projecting body, such as 
a carpenter’s bench or a railing, or a blow on the back with a heav^y 
stone or with a swinging baulk of wood, or a gunshot wound This 
type of accident may involve any part of the spine, and, excluding 
those arising from gunshot, is less frequent than the class next to be 
described Of necessity, the spme breaks at the point struck , the 
posterior parts of the vertebrae are most likely to be damaged in this 
form of injury (b) Fractures are also due to indued violence, then 
usually occurring in the lower cervical or upper dorsal regions 
They are caused by forcible flexion of the spine, as by a fall down- 
stairs with the head doubled up, or by taking a ‘ header ’ into shallow 
water, or when a man, being driven under a bridge, omits to stoop, 
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and so is caught between the arch and the cart, or sometimes by the 
fall of a hea\ y weight on the back of the neck, the spine bending and 
breaking at the weakest spot 

Fractures of the spine may be divided into two mam classes, 
according to whether 01 not they are complete — that is, according to 
whether the continuity of the column is destroyed or not 

(A) Incomplete Fiactures ma}' be met with m various forms, and 
are most frequently due to direct violence 

(I) Fiactuics of the Spinous Piocesses rarely occur except m the 
lower cei vical or dorsal regions In the upper cervical region the 
spines are short and retracted to allow of extension of the head, 
whilst in the lumbar they are also short, but very strong The 
fracture is almost always due to direct violence, and is characterized 
by the signs of a local trauma, together with great mobility, perhaps 
crepitus, and irregularity m the line of the spines The process is 
occasionally much depressed, and may even cause paraplegia by 
being driven into the spinal canal 

(II) Fiacturc of the Lamina; is a not uncommon accident, always 
resulting from direct violence If only one lamina is broken, the 
signs are not very distinct, and cord symptoms are rare When 
both laminm yield, the posterior part of the neural arch, carrying 
with it the spinous process, is very likely to be depressed to a 
sufficient extent to compress the cord and give rise to paraplegia 
Crepitus is often obtainable, and a gap m the line of the spinous 
processes can usually be felt 

(III ) Fiactuie of the Tiansvcrsc Processes is but rarely met with apart 
from other lesions of the spine 

(iv) Partial Fiactuie through the bodies may occur in the form of 
fissures, which produce but little effect, except pain and rigidity, and 
cannot be diagnosed with certainty 

Even in fractures where displacement is not present, paraplegic 
symptoms may arise, either immediately from concussion of the 
spinal cord, or later on from the pressure of haemorrhagic or inflam- 
matory effusions 

The Treatment merely consists m keeping the patient at rest for a 
time The question of laminectomy for paraplegia, due either to 
displacement of the laminae or to haemorrhage, will be discussed 
later (p 717) 

(B) Complete Fractmes are usually associated with displacement, 
and loss of continuity of the spinal column, and hence aie often 
termed Fracture Dislocations They result either from direct or 
indirect violence There is always a tolerably extensive lesion 
(Fig 258) , thus, the spinous processes and laminae may or may not 
be fractured, the hgamenta mterspinosa, supraspmosa, and subflava 
lorn, the articular processes fractured m the lumbar and dorsal 
regions, or displaced without fracture in the cervical, and either the 
intervertebral substance torn across, or the bodies broken, thus 
severing the spine into two halves The upper or moveable portion 
is usually driven forwards over the lower or more fixed fragment, and 
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impaction or comminution is often present The spinal cord is com- 
pressed between the upper end of the lower fragment and the laminse 
of the upper fragment, and although the displacement may be 
naturally remedied by the falling back of the bones into position 
(‘ recoil '), yet the effects of the crush on the cord are usually irreme- 
diable In slighter cases the spinal membranes may be merely punc- 
tured by a splinter of 
bone, or hsemorrhage 
may occur either within 
the membranes, or out- 
side them in the fatty 
theca vertebrahs Exces- 
sive indirect violence may 
lead to an associated frac- 
ture of the sternum 
The Signs of a complete 
fracture are usually very 
evident, consistmgoflocal 
pam, swelling, and bruis- 
ing, and a certain amount 
of angular deformity, 
more or less according 
t o circumstances It 
may be possible to elicit 
crepitus, if the parts are 
not impacted, but all 
unnecessary movement 
should be avoided for 
fear of adding to the 
injury of the cord Para- 
plegia below the part injured is present in most cases, and with it 
some amount of general shock When the cord is disintegrated or 
divided, symptoms of spinal myelitis rapidly follow, and a fatal issue 
often occurs at an early date from toxaemia following septic cystitis 
or sloughing of the nates The special phenomena of paraplegia 
are dealt with at p 714 

The Prognosis of these cases turns largely on the situation of the 
injury and the amount of mischief sustained by the cord The 
higher the lesion, the greater the danger, although patients with 
paraplegia from cervical fracture may h\e for years, and even par- 
tially recover, if the cord has not been totally disintegrated - 

The Tieatment naturally varies with the character of the case 
The patient is carefully placed on a prepared bed, the greatest gentle- 
ness being used m handling and lifting him, for fear of increasing the 
damage to the cord The bed must be firm, though not hard , perhaps 
the best type to employ is a horsehair mattress placed over fracture- 
boards , nothing more soft or yielding is permissible Spring beds 
and wire-wove mattresses are most undesirable A water-bed is 
rejuired in the later stages, but should not be used at first, as it is 



Fig 258 — Complete Fracture Dislocation 
of the Spine in the Lower Dorsal Region 
with Displacement and Compression of 
the Cord (After Keen and White ) 
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scarcely firm enough The shock resulting from the accident is 
treated m the usual way by warmth and, if need be, by stimulants , 
but it must be remembered that anaesthetic regions of the body can 
be easily blistered or burnt by hot-water bottles, unless carefully 
guarded by flannels When reaction has occurred, a more thorough 
examination of the patient can be made, and the subsequent course 
of action decided on 

(a) In a small minority of the cases operative treatment is justifiable 
We shall discuss later on (p 717) the indications for laminectomy 

( b ) When the displacement persists owing to impaction of the 
fragments, 1 eduction under an anaesthetic may possibly be undertaken, 
provided that the lesion is not m the cervical region, and the para- 
plegia not complete Of course, if other internal injuries are present 
which render the case hopeless, nothing should be done Great care 
must be used m attempting reduction, since the object is to relieve 
pressure on the cord, and any undue violence may readily increase 
the mischief, m the lumbar region, however, considerable force may 
be employed without much danger Whether reduction is accom- 
plished or not, the further treatment must be directed in accordance 
with the indications given m the next paragraph Where the surgeon 
fails to reduce the deformity, it may sometimes be advisable to make 
gradual extension from the feet or neck by the use of weight and pulley 

( c ) In many cases, as soon as the patient is laid flat on a bed, the 
displacement remedies itself, especially if the spine has been com- 
minuted, and then the treatment must be symptomatic, as also after 
reduction or operation, where the paraplegia persists or is only slowly 
recovered from He is kept in bed, absolutely flat, and with the 
head Ioav , perhaps some form of mechanical support, eg, a plaster 
of Pans or leather jacket, may be considered advisable , but its 
application is always a matter of difficulty, and m the early stages it 
does but little good Food is regularly administered, and at first 
must be light and readily assimilable 

The chief care of the attendants must be directed to the slun, 
bladder, and bowels Bedsoies are extremely liable to form on all 
points of pressure, and hence the nates and heels must be carefully 
guarded (p 107) In turning the patient to attend to the nates, the 
body, must be rolled over as a whole, and not merely the pelvis twisted 
It will often be found advisable to have a divided mattress placed 
beneath the pelvis, so that one lateral segment may be removed at a 
time, and thus rotation of the body will not be needed A bedpan 
can also be used m this way without disturbing the spine When 
the bladder is paralyzed, the urine must be withdrawn by a catheter 
One of the greatest dangers that the patient runs is from the super 
vention of septic cystitis, and the extension of the inflammation up- 
Avards to the kidneys This is ahvays due to infection from Avithout, 
and the greatest care must be taken to preA^ent it The penis should 
be thoroughly purified, and the urethra Avell flushed out before passing 
an instrument m these cases , m the intervals betAveen instrumenta- 
tion the penis is Avrapped in a dry sterile dressing Only soft rubber 
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catheters are employed, and these must be kept absolutely aseptic by 
immersion in 5 per cent carbolic lotion, or 1 m 1000 sublimate, which 
is subsequently removed before use by washing with a solution of 
boric acid Should sepsis occur, the bladder is irrigated twice daily 
with some mild antiseptic, such as Condy’s fluid, boric acid, boro- 
glyceride (1 m 20), or samtas (1 m 20), whilst urotropme, salol or 
boric acid m 10-gram doses may be administered by the mouth thrice 
daily Probably, in spite of all precautions, the condition will persist, 
and prove fatal from extension to the kidneys The bowels are 
always obstinately constipated, and must be opened either by purga- 
tives or simple enemata 

Under such a regime the patient may gradually recover, but more 
often succumbs to septic poisoning or exhaustion Occasionally he 
may live for a long time, although paralyzed, possibly developing 
some amount of reflex micturition, if the lumbar centres are not 
involved Varying degrees of restoration of power m the lower limbs 
are also met with 

Dislocations of the Spine 

By dislocation of the spine is meant a displacement forwards, 
either partial or complete, of the upper part of the spine, with separa- 
tion of the articular processes, and tearing of the intervertebral sub- 
stance A pur e dislocabonkrCan.only.occunm the cervical. .region, and 
even then lFisThot uncommonly associated with a fracture The 
reason for this depends partly on the immobility of the dorsal and 
lumbar vertebras in the latter regions, and partly on the direction of 
their articular processes In the cervical region these look mainly 
upwards and downwards, with a slight slope forwards and backwards, 
so that it is not difficult for one to slip over the other , m the dorsal 
region they are placed nearly vertical, looking forwards and back- 
wards, whilst m the lumbar they are also vertical, but look inwards 
and outwards, the lower enclosing the upper as m a sheath, so that 
in the last two regions of the spine dislocation is impossible without 
concurrent fracture of the articular processes and probably of the 
laminae 

Any part of the cervical region may be the seat of a dislocation 
The occiput has been displaced from the atlas m a few cases, resulting 
in sudden death , but if incomplete, life has been prolonged for a few 
hours or days Dislocation of the atlas from the axis has followed 
blows on the neck, or has been the cause of death m hanging, whilst 
the attempt to lift a struggling child by the head has sometimes led 
to this calamity In almost all cases the odontoid process has been 
fractured or the transverse ligament torn, causing instant death from 
compression of the cord, owing to the head and atlas slipping forwards 
Lateral displacement from rotation has also been observed, the cord 
symptoms then being of a milder type 

Dislocation may occur between any two of the lower five ceivical- 
veitebue, but perhaps most frequently between the fifth and sixth It 
is almost invariably the result of forcible flexion of the head and neck, 
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perhaps combined with rotation, and as a rule the intervertebral 
articulations are torn open, whilst the supraspinous and mterspinous 
ligaments, the ligamenta subflava, and the anterior and posterior 
common ligaments, are lacerated, and the intervertebral substance 
tom across, or a scale of the articular surface detached The head 
and upper portion of the 
spine are displaced forwards, 
so that the cartilaginous sur- 
faces of the articular pro- 
cesses of the lower vertebra 
project behind the laminae 
and transverse processes of 
the upper, and the lower 
articular processes of the 
upper vertebra lie within the 
intervertebral notch of the 
lower bone (Fig 259, A and 
B, a) Two forms of dislo- 
cation are met with — the 
unilateral and bilateral 

(a) Unilateral Dislocation 
of the cervical spine is due 
to force applied from the 
back and side of the neck 
The head is turned towards 
the opposite side, and more 
or less fixed, whilst there is 
no evidence of compression 
of the cord, although a ting 
ling and neuralgic pam along 
the course of the nerves may 
arise from pressure upon and 
stretching of the nerve roots 
in the intervertebral notch 
The spinous processes may 
be irregular and displaced 
laterally, whilst the line of 
the transverse processes is similarly altered , 
ever, very difficult to make out m thick necks If left unreduced, 
the vertebra becomes fixed in its new position, the head and neck dis- 
placed, and permanent neuralgia may result In such cases, if seen 
early, replacement may be attempted The patient is anaesthetized, 
the body fixed, the head and neck flexed, and traction made m that 
position, so as to unlock the edges of the articular processes Reduc- 
tion may be accomplished with a definite snap or catch In old- 
standmg cases an operation may sometimes be attempted to relieve 
pressure on the nerves, but it is impossible to replace the bones 

(b) Bilateral Dislocation (Fig 259, A and B),if complete, is always 
accompanied with pressure upon the cord and paraplegia , occasion- 



Fig 259 
Spine 


of the Cervical 
Keen and White ) 


B 

Dislocation 
(After 

A As seen from in front B side-view 
a, a indicate the lower articular facets of 
the upper or displaced vertebra, which 
are thus seen to lie m front of the upper 
articular processes of the lower vertebra 


such signs- are, how- 
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ally, however, it is only partial, and then the cord may escape without 
immediate injury, owing to the large size of the canal in this region, 
haemorrhage and inflammation may subsequently cause grave symp 
toms Treatment is of but little avail m most of the cases of com- 
plete double dislocation, since probably the cord is irretrievably 
damaged , but where paraplegia is incomplete it is possible that 
benefit may arise from eaily interference Replacement by traction 
on the head with the neck flexed may be first carefully tried, and 
failing that laminectomy should be performed After stripping the 
muscles from the bones, the suigeon will see the two cai tilage-covered 
surfaces of the uppei articular piocesses of the low er vertebra standing 
out clearly behind the laminae of the displaced bone Upward traction 
on the head may now again be made, and reduction thus attempted , 
but if this does not succeed, as small a portion as possible of the upper 
margins of the exposed articular processes is excised m ordei to allow 
of the unlocking of the bones , if the whole processes are removed, 
leduction is much easier, but Nature’s barrier to prevent a recurrence 
of the trouble has been taken away, and fixation of the spinal column 
in its natuial position becomes impossible The sudden relief of 
pressure not uncommonly causes such an interfeience with the intra- 
vascular tension in the cervical cord as to lead to a temporary cessa- 
tion of the breathing, for which artificial respiration is required It 
is usually advisable not only to replace the bones, but also to open 
the spinal canal and membranes, so as to remove any pressure of 
blood or inflammatory exudation which may exist The results of 
such operations are not particularly satisfactory 

Secondary Effects following Spinal Injuries 

Injuries of the spinal column are frequently associated with, or followed by 
conditions affecting the cord and its membranes which may lead to the gravest 
results, even when the local lesion to the spine has been comparatively slight 
These are frequently combined with one another m the most puzzling fashion 
so that it is often difficult to state the exact nature of a certain group of 
symptoms for simplicity s sake we shall discuss them here without attempting 
to describe the various combinations which may present themselves 

The following secondary effects may be met with after spinal injuries (a) Direct 
spinal concussion ( b ) spinal haemorrhage , (c) spinal meningitis (d) spinal 
myelitis and {e) spinal neurasthenia (or railway spine) 

Direct Concussion — This condition may be due to severe blows in the back, 
which do but little damage to the spinal column or may be caused by accidents 
which lead to the infliction of greater mischief, but without any serious dis 
placement of parts The term ‘ concussion ’ should be limited to those cases 
ivheie cnet get I c tiaumatic influences ( falls blows , collisions , etc ) have given use to sevetc 
distinbance of the functions of the cold without any consideiablc visible anatomical changes 
in the latto (Erb) In fact, the term is really only applicable to those cases w ic 
recover more or less completely if recovery does not ensue minute extravasa 
tions or other lesions have been present, constituting a condition of contusion 
rather than concussion It is somewhat doubtful, however, whether all these 
cases are not due to minute haemorrhages , 

The Symptoms produced are those of a more or less complete and immediate 
loss of function of that portion of the cord situated below the point struck 
Thus, a varj mg degree of paraplegia is produced the signs of which differ with 
the region affected (see p 715) In addition the patient is usually prostrate 
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from general shock to the system, and the reflexes are often totally lost — at any 
rate, for a time Death may be caused at once by a blow in the upper cervical 
region, or varying degrees of loss of power and sensation may be produced m 
any or all of the limbs In the lower cervical region the arms are mainly 
affected and perhaps some particular nerve may be picked out and paralyzed 
In the lumbai and dorsal regions a more typical paraplegia is produced, with 
loss of power over the sphincters and loss of reflexes Priapism never occuis 
in simple concussion The temperature of the body may be depressed, and the 
extremities pallid and cold the pulse is rapid and weak, and the respirations 
shallow 

The Piognosis is always uncertain, as in cases where there is no displacement it 
is impossible to gauge the extent of the mischief If merely concussion is present, 
the patieift is likely to recover , if the cord is contused or hemorrhage has 
occurred into it, a perfect recov ery can scarcely be expected 

In the Ti ea ini ait, absolute rest to the spine is of the greatest importance, and 
this should be maintained if possible in the prone position so as not only to 
diminish static congestion, but also to remove any pressure on the spine and to / 
allow topical applications to be made A spinal icebag may be applied, or the 1 
back may be dry-cupped whilst the patient is kept absolutely still, and on a low/ 
diet The bladder and bowels need attention but no special drugs are necessary 
Of course local injuries require suitable treatment 

Spinal Hemorrhage —We can here only discuss the subject of spinal hemor- 
rhage as resulting from injuries It also occurs apart from traumatism and it is 
interesting to note that such happens more frequently in young persons Letween 
the ages of ten and twenty than in old people as with cerebral haemorrhage 
The bleeding may take place either into the cord itself or outside it and hence 
the two following varieties are described 

(a) Intramedullary Haemorrhage or spinal apoplexy (lusniatomyelia) is met with as 
a result of injury which need not necessarily involve the spinal column the lower 
cervical region is the part usually affected and the type of accident some form of 
acute flexion Extravasation into the cord is rarely extensive 'and may occur in 
the form of one clot usually not larger than an almond, or more commonly in 
many spots, the gray matter being more or less ploughed up The white matter 
is compressed and sometimes the blood bursts through it into the membranes 
Should the patient survive the injury for any length of time, secondary degenera- 
tions are established and run the usual course The patient is suddenly struck 
down with a more or less complete paraplegia and with perhaps pain in the back 
shooting round to the chest and followed by a rapid rise in temperature Some 
degree of recovery follows especially m the legs, but the parts supplied from the 
damaged portion of gray matter — 1 e the arms — are likely to remain paralyzed 
In slighter cases only involving the gray matter the arms alone may show signs 
of paralysis from the first The Diagnosis of haemorrhage turns on the rapid 
onset of paraplegia, which may be incomplete, without spinal irritation fever 
may ensue for a few days, and if the cervical region is affected extreme con- 
traction of the pupil (myosis) may result from destruction of the cilio spinal 
centre The Piognosis depends on the size and situation of the clot a large clot 
producing more injury than a small one haemorrhage in the cervical region may 
be immediately fatal by interference with the respiration whilst in the lumbar 
region it is unfavourable on account of the effect upon the sphincter centres 
The outlook is best when the dorsal portion of the cord is affected The Tieat 
went is the same as was indicated for direct concussion, whilst the administration 
of ergot may be beneficial 

(b) Extramedullary Haemorrhage (hamatoi aclus) is a more frequent complication 
of spinal injuries, such as sprains or limited fractures than the former The 
blood is usually extravasated between the bones and the dura mater, especially in 
the cervical region but may occasionally be found within the dura, having trickled 
down from the upper part of the column The symptoms are, in brief, those of 
spinal irritation eg pain, hyperaesthesia spasms cramps etc , rapidly followed 
by loss of power in the muscles supplied from the damaged area or by gravita- 
tion paraplegia’ (Thorburn) which gradually extends from below upwards 
causing death by asphyxia, the whole series of phenomena being afebrile In 
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intramedullary haemorrhage the symptoms of paralysis are more evident, and 
those of spinal irritation less marked If a diagnosis can be made, ergotin may 
be injected, and ice applied to the spine, or even laminectomy performed to relieve 
pressure later on, prolonged rest may cause the absorption of the clot, and even 
total restoration to health 

Spinal Meningitis — Inflammatory conditions of the spinal membranes may 
spread downwards from the head, or commence as a local affection Two forms 
are met with resulting from injury 

(а) In Acute Spinal Meningitis the inflammation mainly affects the arachnoid 
and pia mater (leptomeningitis) It is usually generalized in distribution, and 
not unfrequently extends to the cerebral membranes It occasionally follows 
simple injuries, but is always infective in origin Pathologically, it is evidenced 
by hypersemia and loss of polish of all the membranes, with an abundant exuda- 
tion , later on, lymph or even pus may collect, especially about the posterior 
surface of the cord , should the patient live, organization of the effused lymph 
may lead to extensive adhesions Clinically, the disease is usually ushered in by 
a rigor, especially in the septic cases, and then runs a marked pyrexial course 
The symptoms are pain in the back deep seated, boring, and severe, increased 
on all movements and often extending doum the limbs or around the body 
rigidity of the spine and limbs, accompanied by painful cramps and muscular 
spasms, almost simulating tetanic convulsions extreme hypersesthesia, especially 
ot the legs, and increased reflex excitability whilst rapid emaciation from pam 
and sleeplessness is soon produced If the condition is limited to the spine, it is 
probably followed by signs of myelitis, viz , paraplegia, together with bedsores 
and vesical troubles, and these may lead to a fatal issue cases, however, are met 
with which pass into a chronic state, and may more or less recover If the 
process also involves the cerebral membranes, as in septic cases, the symptoms 
of diffuse cerebral meningitis are also present, and the patient dies of coma 
7 teat m ent in the cases due to a penetrating injury is of no avail if prevention of 
the disease by asepsis fails In simple cases an icebag should be applied to the 
spine, the patient, remaining in the prone position Ergot and belladonna may 
be given internally, and general measures to allay inflammation adopted The 
bladder and rectum must be attended to, and bromides and chloral administered 
to gain sleep 

(б) Chrome Meningitis is usually localized, and may occui either as an inflamma- 
tion of the arachnoid and pia mater (leptomeningitis), or be mainly limited to the 
dura mater (pachymeningitis) It either originates as a chronic affection or is 
the sequela of an acute attack, and is more likely to supervene m syphilitic 
individuals The membranes become hyperremic and thickened, and adhesions 
between the cord and its membranes may occur The extensions of the pia mater 
into the cord readily explain the fact that a chronic sclerosing myelitis is 
frequently associated with this affection The Symptoms are those of localized 
pam and rigidity in the back increased on all movements, and accompanied by 
shooting pains and hypenesthesia, and perhaps muscular pams and cramps The 
reflexes are usually exaggerated and vesical complications may follow lieatmcnt 
consists m prolonged rest, with counter irritation in the form of blisters or the 
button cautery applied to the back, whilst mercury is administered internally 

Spinal Myelitis — Inflammation of the spinal cord may follow injuries of the 
spine, either as a direct consequence of depressed or displaced bone or from 
simple concussion or contusion with haemorrhage it may also be caused at a 
later date by extension of inflammation from the meninges, or result from com- 
pression by lymph pus granulation or cicatricial tissue, or callus It may be 
acute or chronic In the former the cord becomes red and softened, the nerve 
elements are destroyed and finally replaced by cicatricial tissue if the patient live 
long enough In chronic cases the connective tissue becomes thickened and the 
nerve structures compressed and disintegrated, whilst the meninges are always 
adherent and thickened 

Symptoms — Acute Myelitis is evidenced by the presence of pain m the back and 
along the course of the nerves arising from the inflamed area hyperaesthesia, and 
muscular cramps in the earlier stages soon followed by paralytic symptoms, if 
these are not al read} present as the result of the injury The irritative symptoms 
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are, however, much less marked than in acute meningitis The refle\es vary 
according to the amount of destruction of the cord substance, whilst muscular 
atrophy is not especially rapid, except in those muscles formerly supplied from the 
affected area The sphincters of both bladder and rectum are paralyzed causing 
retention of urine and incontinence of faeces the former is almost invariably 
followed by septic cystitis, especially when the trophic centres in the lumbar 
enlargement are involved Bedsores are very liable to be produced, and may 
become v ery extensive and serious Priapism and hyperpyrexia are often present 
when the cervical region is affected The fatal issue is usually due to septic 
poisoning from the urinary tract, or perhaps from the bedsores 

Chronic Myelitis gives rise to a great variety of symptoms but those most 
marked are a gradually increasing motor weakness, going on to paralysis, together 
with various sensory phenomena ending in anaesthesia, whilst there is trouble 
with the bladder and rectum 

The treatment of each of these conditions is mainly symptomatic 
Spinal, or Traumatic, Neurasthenia (Syn Railway Spine, Indirect Concussion 
of the Spme) — Cases are not uncommonly met with in which although there has 
been no direct injury to the spinal column or cord and no immediate symptoms 
of importance, the fact is manifestly demonstrated in various ways that consider- 
able commotion and disturbance have been produced in the nervous system 
Railway accidents are the most common cause of this condition but it may 
arise from any jar to the spinal column The reason why railway accidents are 
so often responsible for this state is that the forces employed are very great and 
the collision unexpected so that the muscles and ligaments are taken at a dis 
advantage being off their guard, whilst the shock terror and mental disturbance 
are also important factors Ligamentous and muscular lesions — 1 e , sprains and 
strains— are the usual local phenomena produced by such accidents 

In the majority of cases the symptoms are mainly due to excessive irritability 
and weakness of the spinal and cerebral centres, constituting a condition of nerve 
prostration, or Neurasthenia and the history will usually be somewhat of this 
type The individual at the time of the accident is thrown from side to side or 
severely shaken but does not lose consciousness and although feeling somewhat 
dazed is able to alight without help and may even assist others He perhaps 
continues his journey, and goes to his business, but finds in the course of a few 
hours that his back is painful his head aching and that he cannot apply himself 
to his work He returns home and goes to bed sending for his doctor, who will 
probably prescribe rest and bromides His condition remains for a time un 
altered he complains of pain and tenderness over certain regions of the spme 
especially the lumbar, and is unable to walk or to undertake any serious mental 
or physical effort, whilst all excessive sensory stimuli such as a bright light or 
noise are unusually disturbing Neuralgia is often present, whilst the pulse is 
weak the urine may be retained or may dribble away, and the temperature be for 
a time subnormal Accommodative asthenopia (or the inability to accommodate 
for near objects) resulting in a temporary condition of presbyopia, is also a 
marked feature in many of these cases All the symptoms are aggravated by 
mental excitement and exertion such as are often produced by the necessary 
interviews with doctors and solicitors pending the financial compensation by the 
railway company The immediate improvement which often follows the satis 
factory settlement of his claim for damages is not necessarily due to imposture, 
but may result from the removal of mental tension and anxiety 

This condition of neurasthenia may develop immediately after the accident 
as an acute condition, the patient lying helpless and prostrate, or more often 
chronically as m the more common type of cases described above To it, how 
ever, is frequently added a considerable element of Hysteria, in the form either 
of acute attacks of hysterics, or of a chronic unconscious exaggeration of the 
sensory symptoms If the patient is examined in the supposed hyperaesthetic 
area whilst his attention is distracted, possibly no pain will be complained of 
The Piognosts is generally favourable the patient recovering in time but in a 
few instances permanent effects may be produced 

In the Tieatment a good deal of care is needed to judge rightly when the period 
has arrived for encouraging movement lather than rest and thus to prevent the 
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patient from developing a condition of chronic invalidism Rest m bed ig to be 
recommended at first, bromides given in moderation, and fomentations applied 
locally Later on friction with liniments and massage should be employed and 
when all chance of secondary inflammatory disturbance is at an end, movement 
should be encouraged and change of air advised, whilst a course of strychnine 
and iron may be administered 

In a few cases, however fortunately much rarer, the symptoms run on into 
those of a chronic inflammatory condition of the spinal cord and its membranes 
and these, to which Enchsen formerly applied the term Indirect Concussion, are 
of the gravest import In others, nothing may be noticed by the patient for 
some weeks or months beyond the fact that he feels a little shaken, and not so 
capable of doing his work as formerly but, at the same time he loses flesh and 
looks worn and fagged Gradually other phenomena develop His brain- 
power is diminished, and any mental effort causes him to be muddled , memory 
fails, the temper is irritable and his sleep disturbed , the head is often hot The 
vision is usually defective, and he complains of noises in the ears The sense of 
touch is impaired, so that all delicate movements are hindered The spine is 
kept rigidly stiff the head fixed and the gait is somewhat unsteady and shambling 
the walking powers are much diminished, and going up and down stairs is 
especially difficult Motor power in all regions of the body is partly lost any 
or every modification of sensation may be met with, whilst the reflexes are 
increased The bladder may lose its power of retaining urine for a time, but 
this is not always a marked sj’mptom there is great impairment of both sexual 
desire and power On examining the back, distinct tenderness is felt over one 
or more spots especially in the lower cervical, mid-dorsal, and lumbar regions 
In such cases, where the symptoms develop slowly, and remain unaltered by 
treatment the Piognosts is most unfavourable, since they are probably due to 
inflammatory changes in the cord and brain and although the patient may live 
for years, yet he is permanently crippled, and becomes a confirmed invalid 
Treatment in the earlier stages consists of rest preferably on a prone couch, with 
counter-irritation, such as blisters, or even the actual cautery over the spine 
whilst mercury or iodide of potash, and bark are administered Careful nursing, 
massage of the limbs, and galvanism, are needed, and warm sea-water douches 
may be most useful If, however, no improvement follows, the patient must be 
encouraged to get about as best he can, and to go out in an invalid chair so as 
to maintain the general health whilst careful attention is directed to the personal 
hygiene 

Paraplegia 

Paraplegia arises in the course of spinal injuries from a variety of 
causes, which may be classified as follows 

1 Paraplegia ansing immediately after the accident, from 

[a] Direct concussion without evident lesion, if such a con- 
dition be possible , 

(. b ) Disintegration of the cord from intramedullary haemor- 
rhage, or from contusion without displacement of bone , 

(c) Displacement of bones, with or without recoil, crushing 

the cord , 

(d) Penetrating wounds dividing the cord 

However produced, the same symptoms manifest themselves if the 
lesion is complete , recovery is alone possible m the first and perhaps 
m the second group, whilst m the other forms the paraplegia is main- 
tained by a subsequent acute transverse myelitis 

2 Paraplegia arising after an interval, from 

(a) Extramedullary spinal haemorrhage, if the symptoms show 
themselves without pyrexia in twenty-four or forty-eight 
hours , 
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(b) The pressure of inflammatory exudations, as m spmal 

meningitis, when the symptoms are preceded by inflam- 
matory phenomena, and do not appear before seventy- 
two hours at the earliest , 

(c) The pressure of callus or of cicatricial adhesions around 

the cord and membranes ( 1 e , pen-pachymeningitis) 

It is unnecessary to discuss further the special signs and symptoms 
accompanying each form , they have been already mentioned We 
merely propose to indicate briefly the effects of a total transverse 
lesion, and then to describe the results of paraplegia as they vary with 
the situation of the injury It must be remembered that the nerves 
are derived from spinal segments which are always at a higher level 
than the exit of the nerves from the canal — 1 e , the nerves travel 
downwards within the spinal canal for a variable distance, less m 
the cervical region, more in the lumbai, before escaping through 
the intervertebral foramina 

A Total Transverse Lesion, destroying absolutely one segment of 
the cord, will result m the following symptoms 

1 Paralysis of the muscular area supplied by the destroyed seg- 
ment, followed by rapid atrophy, reaction of degeneration, and loss 
of reflexes m this particular group of muscles 

2 Paralysis of all the muscles supplied by the segments below that 
which has been destroyed The trophic condition remains normal, 
at any rate, for a time, but when secondary descending degeneration 
,m the antero-lateral columns has occurred, the muscles become con- 
tracted, tense, and rigid (late rigidity) The condition of the reflexes 
after a total transverse lesion has been a fertile source of discussion, 
but it is now maintained that the deep reflexes are entirely and 
permanently lost, whilst the superficial reflexes, though absent for 
a time, may reappear It, however, a portion of the cord remains 
intact, both superficial and deep reflexes may persist or reappear, 
and even be exaggerated 

3 Complete anaesthesia of the sensitive area supplied by the 
destroyed segment, and of all the sensitive areas below, and loss of 
the muscular and thermal senses 

4 A narrow zone of hyperesthesia is found at the upper level of 
the anesthetic area, due to the irritation of the nerve roots at the 
site of injury 

5 Vasomotor paralysis combined with trophic disturbances m the 
parts which are paralyzed 

6 Visceral changes, especially m the bladder and rectum 

Phenomena of Paraplegia at Different Levels 1 At the Upper 

End of the Sacrum — Total transverse lesions at this spot are 
exceedingly rare , they only involve the cauda equina and cause 
paralysis of the sacral plexus The effects produced are (1 ) 
Paralysis of all the muscles of the legs, except those supplied by 
the anterior crural nerve, the obturator, and the superior gluteal, 
whilst the perineal and penile muscles are also affected (11 ) Anaes- 
thesia of the penis, scrotum, perineum, lower half of the gluteal region, 
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and the whole of the legs, except the front and outer parts of the thigh, 
which are 03 upphed by the cutaneous branches of the anterior crural, 
and the region supplied by the long saphena (in ) The bladder and 
rectum are both shut off from their spinal centres, and hence there will 
be temporary retention of urine, followed by distension with overflow, 
and incontinence of fa2ces The bladder, however, gradually contracts, 
its walls become thickened, and its capacity steadily diminishes, so 
that incontinence becomes more and more absolute 

2 If the lesion is situated m the Dorsi-lumbar region, or passes 
through the lumbar enlargement, which corresponds to the twelfth 
dorsal and first lumbar vertebrae, there is complete paralysis of the 
muscles of both limbs, including those passing to them from the 
trunk , total anaesthesia of the legs, gluteal and perineal regions, and 
possibly the lower part of the abdomen , whilst, if the vesical centres 
are destroyed, there is total paralysis of the bladder, with relaxation 
of the sphincter, dribbling of urme, which early becomes ammomacal, 
and cystitis, due to trophic changes , if the centres escape, retention 
with overflow is the usual result the rectum and sphincter am are 
paralyzed, causing incontinence of faeces, the passage of which is un- 
recognised from the anaesthetic condition of the anus 

3 In the Mid-dorsal region the same phenomena are met with, but to 
them are added a more extensive region of anaesthesia, limited above 
by a hyperaesthetic zone, which feels like a tight painful girdle round 
the waist , paralysis of the flat abdominal muscles , retention of 
urine, followed by distension with overflow, which, however, when 
asepsis is maintained, may occasionally be followed by a state of 
reflex micturition in which the patient passes water unconsciously 
and involuntarily, whenever there is sufficient present to cause sensory 
stimuli to ascend to the undamaged centres The abdominal paralysis 
is a most important addition to the gravity of the case, for all straining 
movements are thereby prevented, and thus coughing is embarrassed 
and defaecation hindered The gases developing from the stagnant 
faeces accumulate and cause distension of the belly (meteonsm), and 
thereby respiration may be seriously impaired The diaphragm, 
moreover, is hampered in its action, since the lower ribs cannot be 
fixed or steadied, and hence its contractions tend to pull them inwards, 
instead of increasing the dimensions of the thoracic cavity 

4 In the Cei vico-dorsal region all these phenomena are present, but 
the anaesthesia extends over nearly the whole trunk, and the hyper- 
sesthesia may involve the arms, whilst the intercostal and spinal 
muscles are also paralyzed Respiration has therefore to be carried 
on by the hampered diaphragm, with the assistance of a few of the 
accessory respiratory muscles in the neck, and hence is much impeded, 
if bronchitis is present, it will prove fatal by asphyxia in a few days 
from the inability to expectorate Priapism is a marked feature of 
cervical paraplegia 

5 In the Lower Cervical region the arms also become involved m 
both the paralysis and ansesthesia, and if the lesion is situated at 
or above the fourth cervical vertebra, instant death results from 
paralysis of the phremcs and consequent stoppage of the respiration 
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Death from Paraplegia, therefore, may arise from a variety of causes 
and at r arious periods It may be immediate, from respiratory failure 
in lesions above the fourth ceivical vertebra, or it may occur from 
accumulation of mucus or pus m the air-passages, when the lesion is 
in the upper dorsal region , or it may be delayed for weeks, or even 
months, and then is due to sloughing of the nates, or septic absorption 
from an inflamed or ulcerated bladder, which is often associated with 
suppurative pyelonephritis 

The Prognosis and Tieatment both depend on the position and 
character of the lesion causing the paraplegia, and on the previous 
habits and condition of health of the individual 


Laminectomy 

By laminectomy is meant an operation for the removal of the laminae 
and spinous processes of one or more vertebrae, m order to relieve 
pressure on the cord, whether due to depressed bone, abscess, granu 
lation tissue, excessive callus, cicatrices, or tumours The operation 
consists m making a longitudinal incision in the middle line of the 
back, extending to the spinous processes , the muscular and tendinous 
structures are then cleared from the posterior aspect of the vertebrae 
as far as the transverse processes, a proceeding usually attended with 
considerable haemorrhage, which can be checked, perhaps, better by 
hot sponge pressure than by attempting to secure the individual 
vessels The neural arches are then examined for injury, etc , and 
those which seem to be most affected removed by cutting pliers, Hey’s 
saw, or laminectomy forceps The posterior aspect of the membranes 
of the spinal cord is thus exposed, and the various conditions which 
may be present are dealt with according to circumstances In this 
place we have merely to consider the use of this operation after 
injury to the spine For its employment in other conditions see 
Chapter XXIV 

It must be remembered as a fundamental principle that repair is 
impossible after the spinal cord has been divided, or any one segment 
totally disintegrated, and hence, if it is certain that a total transverse 
lesion of the cord has been caused by an accident, it is absolutely use- 
less to operate Early and complete disappearance of all the reflexes 
is a suggestive phenomenon, but cannot be looked on as absolute 
evidence of a total transverse lesion , if, hoi\ ever, 111 addition to 
complete sensory and motor paralysis, the deep reflexes remain absent 
for any length of time, even though some of the superficial ones ha\ e 
reappeared, operation is useless The presence of the deep reflexes 
is always an evidence that at any rate a portion of the cord remains 
uninjured, and would encourage one to operate This question 
cannot, however, be absolutely settled m the early stages of the case, 
as it is at first impossible to say whether the symptoms are due to 
concussion, haemorrhage, or bony pressure Fortunately, delay does 
not appear to be so prejudicial to the patient’s welfare as one might 
at first expect, and many cases are on record in which a good result 
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Avas obtained ermn after months One is therefore justified m AA 7 aitmg 
a AA^hile m doubtful cases In spite of this, hoAA 7 eA 7 er, there aaiJI 
ahvays be a certain number of cases m Avhicli it aviII be a matter of 
doubt as to AAdiether or not an) 7 benefit aviII accrue from operation 
The final decision under such circumstances aviII depend on the 
special predilections and opinions of the surgeon Avho is in charge of 
the case, and the general state of the patient 

Apart from these doubtful cases, the folloAAing are generally 
admitted as being suitable for operation (i) Penetrating Avounds 
or fractures Avitli displacement which invoke the spine beloA\ r the 
first lumbar A^ertebra, the cauda equina is present belorv that leA 7 el, 
and not the spinal cord, and it is reasonable to tieat it m the same 
Avay as one Avould treat a single peripheral nerve , (2) A\dien the 
injury is mainly limited to the neural arch, Avhich has been drmen in 
by direct Auolence , (3) m all cases of bilateral dislocation of the 
cervical spine Avliere the patient is not moribund , (4) if paraplegia 
arises AVith or AVithout inflammatory symptoms, Avhen an mten 7 al has 
elapsed since the accident , the pressure in such cases may be pro- 
duced by blood or mflammatoiy exudations, and benefit may possibly 
anse from the operation, if, hoAveA'er, it is due to a total transA 7 erse 
myelitis, no good can folloAV (5) When symptoms of irritation or 
paralysis superA'ene at a later date, from contraction of cicatrices 
around the cord or its membranes (pen-pachymeningitis), or from 
excessme callus formation, laminectomy may be performed Avith 
good hopes of a successful result 
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DISEASES OF THE SPINE 

fP'-' e , 

Spina Bifida ' 1 ' ' ^ 

B\ Spma Bifida is meant a condition of imperfect development of 
some portion of the posterior aspect of the spine, with or without a 
similar affection of the spinal cord and membranes 

It must be remembered that the spinal cord is der eloped as a 
linear involution of the epibiast, the edges of this medullary groove 
growing up and uniting, so as to include a passage lined with 
epithelium, and subsequently known as the central canal The cord 
is gradually separated from the overlying skm by an intrusion of 
mesoblastic elements, from which the vertebras, together with the 
spinal muscles and ligaments, are developed The ossification of 
each vertebra originates in three main centres — one for the body, and 
one for each half of the neural arch, whilst epiphyses are developed 
as plates above and below the body, as also for the transverse and 
spinous processes 

The following are the chief forms of spina bifida 

1 A Myelocele results from non-closure of the primitive medullary 
groove It is characterized by the appearance m the lumbo-sacral 
region of a raw surface, which consists of the spread-out structures of 
the spmal cord, at the upper part of which opens the central canal 
The condition is evidently incompatible with life, and the children, 
if they are not stillborn, as is usually the case, do not live beyond a 
day or two 

2 A Syrmgo-myelocele (Fig 260) arises from a distension of the 
central canal of the cord, the posterior portion of which usually 
remains adherent to the skm, from which it has never been separated, 
owing to defective de\ elopment of the mesoblastic tissues The 
spmal nerves travel round the v r alls of the cyst m order to find their 
way to the intervertebral foramina Trophic phenomena are nearly 
ahvays a piominent feature of these cases 

3 A Memngo-myelocele (Fig 261) is due to a de\ elopment of 
fluid within the membranes which remain adherent to the skm, the 
spinal cord or nerves of the cauda equina passing dow n the posterior 
aspect of the cavity'’ as a strap, and the nerves tra\ ersmg and per- 
forating the sac to reach the intervertebral foramina 
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4 A Meningocele (Fig 262) is chaiacten/ed by a protrusion of 
the membianes, containing ceiebio-spmal fluid, thiough a defect in 
the posterior walls of the verlebiac, the spinal cold and neives being 
in their normal position This vanety is uncommon 

Of these forms, the memngo-myelocele is that most frequently 
seen m living clnldien, although, according to Bland Sutton, from 
whose book on lumouis the above description is mainly derived, the 
first is really the most common 

Clinical Characters — A spina bifida is recognised by the appear- 
ance of a tumour m the middle line of the back (Fig 263), most 
commonly involving the lover part of the spine, it may be covered 
by normal skin, but ^usually that over the comexity is thin and 
translucent, and not unfiequently a number of small dilated vessels 
arejseen corn sing ovei it On compressing the tumour, its size can 



Fig 260 —Diagram or Fig 261 — Diagram of Fig 262 — Diagram 
Syringo MYELOcriLE Meningo-Mielocele or Meningocele 


S C, Spinal cord C S F cerebro spinal fluid in sac, N neries 

be diminished, and m infants distension of the anterior fontanelle can 
be Jfelt, showing that the sac is filled with cerebro-spmal fluid, and 
there is always a distinct impulse on coughing or crying The defect 
in the posterior portion of "the' verfebraris very ’evident, the edges of 
the bones being felt at the margins of the tumour Various other 
deformities may be associated with spina bifida, especially hydro 
cephalus and talipes, which are perhaps most common m cases of 
synngo-myelocele, whilst perforating ulcer, ankylosis of the terminal 
phalanges of the toes, and other trophic phenomena, are also 
developed, perhaps at a much later date 

The Prognosis of the case depends mainly on the thickness and 
character of the overlying skin If it is thin, and the cord evidently 
adherent to it, as sometimes indicated by a cicatricial depression or 
dimple, the sac is very likely to give way, causing either death from 
sudden escape of cerebro-spmal fluid, or a fatal issue m a fev days 
from septic meningitis If the spina bifida is small, and covered 
•with healthy skin and subcutaneous tissue, the patient may reach 
adult life, but even then trophic phenomena may supervene, possibly 
as the result of the presence and development of foci of cavernous 
tissue, v hich have been shown to occur m the canal when the cord 
is absent Occasionally a meningocele, with only a small aperture 
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of communication with the spmal canal, is cured spontaneously by 
the gradual development of the bones constricting the neck of the sac 
Treatment — The majority of these cases are best left alone, the 
tumour being merely guarded from injury by the application of a 
suitable cap If the sac is gradually increasing m size, and threaten 
mg to give way, operative interference 
is absolutely necessary if life is to 
be saved Acupuncture through the 
thinned integument, the cerebro-spinal 
fluid being allowed to dram away sub- 
sequently into an antiseptic diessing, 
or tapping through the healthier in 
tegument around the base, repeated 
several times, and followed by com 
pression, may lead to a cure m favour- 
able cases Statistics, however, go to 
prove that the best results are obtained 
by tapping, followed by the injection 
of Morton’s fluid (R lodi, grs \ , 
pot lod , grs \\\ , glycerinum, ad 51 ) 

A small quantity of the cerebro spmal 
fluid is withdrawn, and then from half 
a drachm to a drachm of the iodine 
solution is introduced It diffuses 
itself slowly, and its action is localized, 
so_ that if the child is kept quiet, and 
only semi-recumbent, its effect will be 
limited to the sac of the spina bifida 

and its neighbourhood In some cases _ „ _ _ 

persistent leakage may follow this Lad AGED Sixteen probably 
treatment, and such is dealt with by of the Meningo Myelocele 
means of a firm antiseptic compress , Type (From a Photograph ) 
m many the injection needs to be The swelling had not increased 
repeated more than once much in size since he was 

Of late years treatment by an open a child but distinct trophic 

operation has been coming more and veloped m the shape of 

more into vogue Naturally, it is talipes of both feet 
chiefly applicable in the meningocele 

type, and infants or those suffering from trophic phenomena do not 
stand it well An incision is made over the sac, either m the middle 
line if it is certain that the cord is not there, or to one side, if it is 
The child should be kept with the head low when the sac is opened, 
so as to limit, as far as possible, the loss of cerebro spinal fluid In 
a meningocele, the protruding membranes are cut aivay, the w ound 
in them is very carefully sutured, and the spinal muscles drawn 
together by deep stitches, so as to create an extra protects e barrier, 
in addition to the skin and subcutaneous tissues When the cord 
runs down the back of the sac, it is freed by incisions on either side, 
and if it cannot be separated from the skm, the whole strip is 
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replaced in the vertebral canal, the membranes are closed over it, and 
finally the muscles and skm are united by rows of sutures The 
results obtained by this means have been encouraging, and in suitable 
cases operation may be recommended with some prospect of success 

Spina Bifida Occulta is the term applied to a condition in which the 
posterior portion of the \ ertebrae is absent, but without any protrusion 
of the cord or its membranes The overlying skin may be cicatricial 
in character, or a large growth of hair may arise from it , occasionally 
a lipoma develops""" m this situation, and by its downward growth 
compresses the spinal cord, causing paraplegia Unless such a 
condition is present, spina bifida occulta calls for no treatment, but 
an exploratory operation should always be undertaken when nervous 
phenomena supervene 

Congenital Sacral Tumours 

Other congenital conditions of the lower end of the spine are 
described as congenital sacral or coccygeal tumours The majority 
of these arise from what is known to embryologists as the ncincntenc 
canal In early foetal life it is supposed that the neural and alimentary 
canals are continuous, the passage of communication being known by 
the above name Ordinarily, it entirely disappears after the union 
of the proctodeum with the intestine, but evidences of its existence 
are occasionally met with, either m the form of a cicatricial dimple 
adherent to the tip of the coccyx ( post-anal dimple), or as one of the 
following conditions 

(i ) A dei mold cyst, containing the usual mixture of sebaceous 
material and epithelial cells, and often a tuft of hair, it develops in 
the space between the rectum and coccyx, and may either project 
posteriorly, below the coccyx, or open into the rectum , the tuft of 
hair may thus find its way out of the anus In a case under the care 
of Mr W Turner, at Westminster Hospital, it was actually con- 
nected with the spinal meninges, removal involving the loss of 
cerebro-spmal fluid 

(n ) A tumour of a glandular or adenomatous nature is occasionally 
found in the same region It is characterized microscopically by the 
existence of alveoli, lined by cuboidal epithelium, held together by 
connective tissue , it may attain a large size, but is quite innocent 
Such growths are termed by Bland Sutton t/iyioid-dei molds, but a 
better name would be a congenital adenoma of the post-anal gut 

Various other tumours a.re met with m infants in this region, and 
the same title of congenital sacral or coccygeal tumour has sometimes 
been applied to them 

(a) A spina bifida of the meningocele type, which may communicate 
with the subdural space, or may have been shut off by a natural 
process of cure 

(b) A lipoma may also form here, and in some cases has simulated 
by its shape a caudal appendage 

(c) A partiall} developed foetus may be met with, enclosed wuthin 
the subcutaneous tissues of the sacral region, and known as a teiatoma 
(P 215) 
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(d) Sat coma and cystic hygi oma have also been observed 

The conditions are so exceedingly rare that it is unnecessary to 
enter into details of treatment, which is conducted m accordance 
with general principles 

Inflammatory Affections of the Spine 

I Acute Osteo -myelitis of the Spine is uncommon It is due to the 
same causes as similar disease elsewhere, viz , infection with pyogenic 
organisms m an mdnndual of low germicidal power It is charac- 
terized by severe pam in a localized portion of the back, and fever , 
deformity is not a marked feature, since massive necrosis occurs 
and not a gradually destructive caries Abscesses form early, and 
there is great danger of an extension of the inflammation to the 
spinal meninges, leading to a fatal issue The prognosis is extremely 
bad, owing to this latter complication, and the only possible treat- 
ment consists m early incisions to give exit to the pus Sequestra 
can easily be removed from the back of vertebrae, but from the front 
only m the lumbar and cervical regions 

II Tuberculous Disease of the Spine or Spinal Caries ( Syn Pott’s 
Disease^ Angular T Curvature) — The above names are applied 
condition due to tuberculous disease of the vertebrae, originating 
almost invariably in their bodies, which are more or less destroyed, 
leading to the so-called ‘ angular curvature ’ The term 1 Pott’s 
disease ’ is derived from Percival Pott, who first described it 
accurately m 1779 

iEtiology — The causes of tuberculous disease of the spine are 
much the same as those of tuberculous affections elsewhere, viz it 
affects an individual predisposed to the development of tuberculous 
disease either by inherited tendency, or by impairment of the general 
health, as from some preceding illness, or exposure to defective 
sanitary conditions The actual deposit of tubercle is probably 
determined by some injury, such as a strain or sprain of the vertebral 
column, or of the soft parts attached thereto, which, though slight 
and perhaps not noticed at the time, is sufficient to cause local diminu- 
tion of vitality, thereby constituting a favourable nidus m which 
the B tubeiculosis can develop It is most frequently met with m 
children, but may arise at any age, and equally m either sex Any 
part of the spinal column may be involved, but the lower dorsal is 
by far the commonest The cervical region is rarely attacked, except 
in children, whilst in adults the dorsi-lumbar vertebras are the favourite 
seat 

Pathological History — The actual changes m the bones in Pott’s 
disease are exactly similar m nature to those we have already 
described as occurring generally m cancellous bone (p 585) The 
disease starts in one of two places, either under the periosteum 
covering the anterior surface of the vertebras (this most often in 
adults), or at the line of junction of the upper or lower plate-like 
epiphyses with the body, the usual situation m children In the 
former case the subperiosteal tuberculous deposit early extends to 

46 — 2 
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the subjacent bone, and spreads to neighbouring vertebrae, either 
along the under surface of the anterior common ligament, or through 
the intervertebral discs, which are disintegrated by the process 
When it spreads along the antenor common ligament (Fig 264), 
the disease may be very extensive, body after body being eroded, 
and the intervertebral discs suffering even more than the bones In 

such a case the deformity 



produced is not angular, but 
rather of a general kyphotic 
nature Occasionally, however, 
the disease starts simultane- 
ously m many foci, so that the 
bodies of several vertebras 
become pitted and carious, 
without producing general de- 
struction In other cases the 
process is limited to the bodies 
and intervertebral discs of two 
adjacent vertebrae, the peri- 
osteum being but little affected 
This variety is, perhaps, most 
common m the lumbar region, 
where the bodies of the ver- 
tebrae are large and permit a 
limiting zone of sclerosed tissue 
to form , it is also not un- 
common m this situation m 
adults to find definite sequestra 
(Fig 265) 

Cure is effected by the bodies 
of the vertebrae falling together 


Fig 264 — Tuberculous Disease of 
Spine, showing Destruction of the 
Bodies of the Vertebra, and 
Abscess Formation beneath the 
Anterior Common Ligament (Modi 
fied from Specimen in College of 


and becoming ankylosed, so 
that a deformed and immobile 
condition of the affected portion 
of the spine is often the best 
result that can be anticipated 


Surgeons Museum ) 


The new bone thus formed 


becomes m time sclerosed and 


very dense, and the synostosis also involves the spines and laminae 
In tavourable cases this occurs without suppuration, but not un- 
frequently abscesses form and add much to the gravity of the 
condition Occasionally, the tuberculous process extends backwards 
through the body of the bone so as to implicate the posterior common 
ligament, and paralytic or other symptoms may then arise from 
pressure on the cord 

Rare cases have been described in which the disease mainly 
affected the sides of the vertebrae, as a result of which lateral 
deformity occurred , and still more uncommon are those m which 
the posterior portion of the neural arches is primarily involved 
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nerves are involved, pain is felt along the course of the descending 
sternal, clavicular and acromial branches , if the second and third are 
implicated, pam may be confined to the great auricular and occipital 
nerves , if the atlas and axis are affected, the neuralgic pam, if anj', 
follows the occipital branches 

2 Rigidity of the spine is a constant accompaniment of Pott’s 
disease In the eaily stages it results from muscular spasm, the 
object being to fix and immobilize the painful part If the lower 
portion of the spine is involved, the back is held stiff and straight, 
the patient abstaining from all movements which would bend or 
stretch it Thus, m order to pick up an object from the floor, the 
knees and hips are flexed, and the patient gradually lets himself down 
v with an absolutely rigid back into a sitting or squatting posture , the 




Fig 266 — Diagrams to Illustrate Deformities in Spinal Curvature 

(After Noble Smith ) 

In A the result of the bodies falling together to form a wedge shaped mass is 
seen in the anterior displacement of the upper half of the spine in B the 
compensatory curves utilized by Nature to maintain the erect posture are 
indicated in C the same process is seen m an exaggerated degree 


body is raised m a similar manner by resting the hands upon the 
thighs, the patient, as it were, climbing with extended arms up his 
own legs In a child rigidity in the dorsi-lumbar region can be 
demonstrated by laying him on his face, grasping the ankles, and 
ascertaining the amount of movement of the spine at that region by 
lifting the legs from the table, and also by moving them from side to 
side In a healthy child the legs can be elevated, and the spine bent 
back m the dorsi-lumbar region, nearly to an angle of sixty degrees , 
whilst lateral mobility to the extent of thirty or forty degrees on 
either side of the median line is obtainable When caries is present, 
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neither of these movements can be made without including the 
thorax and dorsal spine In cervical caries the patient steadies 
the head, and at the same time raises the shoulders by the help of 
the trapezius and sterno-mastoid muscles, whilst the chin is often 
supported by one hand, and the patient twists his whole body in 
order to look sideways 

In the later stages, when repair is taking place, or has occurred, 
rigidity of the spine is due to osseous ankylosis After a cure has 
been established, compensatory movements of other portions of the 
spine mask, to a certain degree, the localized rigidity 

3 Deformity, the result of Nature’s method of repair by means 
of osseous ankylosis, is necessarily present in almost all instances, 
although m a few cases, taken in hand early, it is possible that 
recovery may occur without it The amount 
and character of the deformity depend on a 
variety of circumstances, and perhaps most 
of all upon the number of vertebrae affected 
Where only two bones are involved, a true 
angular deformity may result, the body of 
the upper vertebra being welded to that of 
the lower, so as to produce a wedge-like 
mass (Fig 266, A), the surfaces of which 
are inclined to one another at an angle , 
compensatory curves of the spine else- 
where enable the patient to assume the 
erect posture (Fig. 266, B) In the lumbar 
region (and to a less extent in the cervical) 
loss of the normal forward convexity is 
often the most marked feature, the ver- 
tebras being piled, as it were, one above 
the other, so as to constitute an abso- 
lutely vertical column (Fig 268) When 
the affection is limited to two lumbar vertebras, there is usually little 
or no displacement, the disease occupying the centres of the bones, 
so that the sides may escape altogether, and preserve the integrity of 
the spinal column , if a distinct projection of the spine is present, the 
portion of bone which appears most prominent is the spinous process 
, of the lower of the vertebrae Owing to the obliquity and length of 
the spinous processes of the dorsal vertebrae, the projection, even 
when only two bones are involved, is very considerable , m the latter 
case the spinous process of the upper vertebra, by becoming 
horizontal, is the more prominent When a large number of dorsal 
vertebrae are affected, the curvature is never angular, but the whole 
region becomes bent forwards, and kyphotic m type, or even almost 
rectangular (Fig 267) In the ceivical region there is rarely much 
deformity, owing to the small size of the vertebrae, and to the stunted 
shape and deep position of the spinous processes , if, however, several 
bones^are involved, the head may be carried forvv ards, together with 
the upper part of the spine 



Fig 267 — Well marked 
Angular Curvature 
as a Result of Pott’s 
Disease 
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Secondary changes m the shape of the thorax necessarily ac- 
company the more advanced cases of caries in the dorsal region, the 
sternum becoming convex anteriorly so as to compensate for the 
diminished vertical measurement of the thorax, and the ribs crowded 
together to such an extent as to almost obliterate the intercostal 
spaces The lower floating ribs may, however, retain their normal 
position, and thus a horizontal groove may be produced corresponding 
to the line of the tenth rib In such cases the patient becomes much 
stunted m growth and dwarfed, constituting the typical ‘hunchback ’ 
4 Abscess is the most serious result of spinal disease, for, owing 
to its deep origin, it often attains considerable dimensions before it is 
recognised or treated, whilst it is usually impossible to deal with the 
causative lesion m the bones, and if once the cavity is allowed to 
become septic, an exceedingly grave complication is introduced into 
the case, which may even determine a fatal issue The pus collects 
originally on the anterior aspect of the vertebrae, beneath the anterior 
common ligament (Fig 264), which may be stripped from the bones 
for a considerable distance, owing to the tension within the abscess 
cavity It thence finds its way to the sides of the bodies after per- 
forating the ligament, and burrows m various directions, according 
to the portion of the spine involved 

In the cervical region a chronic utiopharyngcal abscess is first formed , 
it pushes the posterior pharyngeal wall forwards, and may be detected 
from the mouth as an elastic fluctuating swelling, which, by its size, 
often leads to some difficulty in swallowing and breathing, whilst 
oedema of the glottis may be induced Left to itself, various courses 
are open to it 1 The abscess may burst and discharge into the 
pharynx, the cavity necessarily becoming septic, and the osseous 
lesion thus aggravated 2 It may travel downwards behind the 
oesophagus into the posterior mediastinum, and thence extend m the 
same direction as abscesses m the dorsal region 3 More often the 
pus finds its way to the side of the neck, being guided to the posterior 
triangle by the prevertebral fascia, behind which it is situated , less 
frequently it pierces this fascia, and presents in the anterior triangle 
4 In the lower part of the neck, it may spread under the clavicle 
into the axilla, being directed by the same fascia, which m this region 
passes downwards behind the subclavian trunks, and forms the pos- 
terior wall of the sheath of the axillary vessels 

In the dorsal region, the abscess starts m the same way m front of 
the vertebrae, and may thence extend as follows 1 Most frequently 
it passes backwards between the vertebral ends of the ribs to form a 
doisal abscess, burrowing along the course of the posterior branches of 
the intercostal nerves and arteries, and forming a fluctuating swelling, 

3 or 4 inches from the spinous processes, with an impulse on cough- 
ing 2 It may extend between the ribs and the parietal pleura 
along the anterior branches of the intercostal vessels, coming to the 
surface at the spot where the lateral cutaneous branches are given 
off Tuberculous disease of the ribs, leading to caries or necrosis, 
or e\en a localized empyema, may be induced in such cases 
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3 Very rarely the abscess may travel up to the neck, pointing 
behind the sterno-mastoid muscle 4 Not uncommonly, however, 
it works its way downwards, passing under the ligamentum arcuatum 
internum of the diaphragm, thus entering the psoas sheath, and 


giving rise to a psoas abscess 
In disease of the dorsi-lumbar or 
or a psoas abscess may result A 
lumbar abscess (Fig 268) is due to 
the passage backwards of the pus 
along the posterior branches of the 
lumbar vessels and nerves to the 
outer border of the erector spinas, 
and usually presents superficially 
in Petit’s triangle — t e , between 
the adjacent borders of the latis- 
simus dorsi and external oblique 
muscles It there forms a tense 
fluctuating swelling, with an im- 
pulse on coughing A psoas abscess 
lies within the sheath of the psoas 
muscle, the pus being usually 
superficial to the muscular fibres, 
some of which are probably de- 
stroyed It passes downwards, 
giving rise to a fusiform enlarge- 
ment, deeply placed in the back of 
the abdomen , at the brim of the 
peh is, it usually burrows outwards 
under the fascia iliaca to form a 
tense rounded swelling ra the iliac 
fossa It thence travels under 
Poupart’s ligament, behind and 
external to the common femoral 
vessels, being constricted at this 
spot so as to form a narrow neck 
The sac then expands behind tf 


lumbar regions, either a lumbar 



Fig 268 — Lumbar Abscess, result 
ing from Tuberculous Disease 
of the Dorsi-Lumbak Vertebrt 
(From a Photograph ) 

common femoral sheath, the 


vessels being often displaced forwards, and the vein flattened out 


and compressed Thence passing along the tendon of the 1I10 psoas, 
to the neighbourhood of the lesser trochanter, the abscess comes into 


relation with the internal circumflex artery, and usually points at or 
near to the saphenous opening to the mnei side of the mam vessels 
It may, however, follow the different branches of the internal circum- 


flex amongst the adductor muscles, forming a large swelling on the 
inner side of the thigh, displacing these structures, or it may even 
travel along its mam trunk behind the neck of the femur to reach 


the surface behind the great trochanter In other rare cases the 
abscess has been known to extend down the leg, and has even been 
evacuated by the side of the tendo Achillis Occasionally, the pus 
finds its nay don n into the pelvis instead of passing under Poupart’s 
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ligament, and then points m the ischio-rectal fossa, or possibly 
burrows through the sacro-sciatic foramen 

The constitutional disturbance associated with the formation of 
these abscesses is usually but slight , perhaps there is a small rise 
of temperature, but if, as occasionally happens, ordinary pyogenic 
organisms find their way into the sac from within the body, this may 
become more marked As they come to the surface, considerable 
pain may be experienced from the tension and irritation of the soft 
parts, and fever of a hectic type is induced 

5 Paraplegia is fortunately not a common result m tuberculous 
caries of the spme, only occurring in the worst or in neglected cases 
It is scarcely ever due to the acuteness of the curve It has been 
known to result from a fracture of the spme, the integrity of which 
has been weakened by the inflammatory process, but is usually 
caused by an extension backwards of the disease, so that a nodule or 
button of tuberculous material forms beneath the posterior common 
ligament, or pushes through it, compressing the cord against the 
laminae, and actually invading the dura mater It occasionally 
originates in the pressure induced by an abscess, which extends 
backwards into the spinal canal 

The effect produced on the cord varies with the rapidity and 
acuteness of the process When the pressure is rapidly developed, 
a subacute myelitis ensues, but more frequently it is of a chronic or 
sclerosing type The cord is then found to be constricted or indented 
by the tuberculous mass, and perhaps considerably reduced m size , 
its texture is firmer than normal, and the colour grayish The onset 
of symptoms may be suddenly induced by haemorrhage or displace- 
ment of bone, but is more usually gradual The dorsal region (about 
the eighth vertebra) is that most often involved, since there is plenty 
of space in the cervical region, and m the lumbar the cord has 
broken up into the cauda equina Statistics seem to indicate that 
paraplegic phenomena occur m about one out of every thirteen cases 
The symptoms arising from pressure on the cord must be distin- 
guished from those due to irritation of, or pressure on, the nerve 
roots The latter causes neuralgic pain along the course of some 
particular nerve, possibly in the later stages associated with anass- 
thesia ( anesthesia doloiosa), or a limited motor weakness if the anterior 
roots are involved In compression of the cord, motor phenomena 
are more evident than sensory, since the sensory track lies towards 
the centre of the cord, and so is more protected from injury At 
first there is some dragging of the toes on walking, and loss of power 
in the legs, combined usually with neuralgia, weakness of the 
sphincters, and exaggeration of the reflexes Later on the paralysis 
becomes complete, and, as degeneration of the cord follows, secondary 
contractions and rigidity occur, and the reflexes dimmish Absolute 
incontinence sometimes supervenes, the bladder emptying itself 
periodically and involuntarily, or the urine trickling away continually 
from either a full or empty viscus 

Special mention must be made here of a grave complication only 
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occurring in the upper cervical region, which may result in sudden 
death Tuberculous disease of the upper two vertebrae usually 
originates m one or more of the large articulations on either side of 
the atlas , if these joints become disorganized, displacement may 
occur at any moment, and m this way the occiput slips forwards 
upon the atlas, and may lead to gradual or sudden compression of 
the cord and consequent death The disease sometimes spreads to 
the body of the axis, and by this means the odontoid process becomes 
detached, or the trans\ erse ligament gives way , in either case, the 
weight of the head carries the arch of the atlas forwards, and death 
ensues at once from compression of the medulla 

Course of the Case and Prognosis — Left to itself, the disease usually 
progresses more or less steadily, the bone lesion becoming gradually 
more marked, and abscesses are likely to develop If treated efficiently, 
and taken m hand early, repair by ankylosis may be confidently 
expected Even when an abscess forms, prolonged rest may lead to 
its disappearance, the fluid part of the pus being absorbed, and the 
solid elements becoming inspissated and dry, forming a putty-like 
mass lying on the front of the vertebral column , this may subse- 
quently break down, probably owing to infection with pyogenic 
cocci, constituting what is know as a residual abscess Should, how- 
ever, the abscess burst or be opened, and become septic, symptoms 
of hectic fever and amyloid disease are almost certain to develop, and 
the patient is sooner or later exhausted by the discharge, and dies 
from asthenia If dealt with judiciously, and sepsis avoided, the 
abscesses may be cured, and if at the same time the spine is kept 
at rest, and suitable hygienic measures are adopted, the lesion in 
the bones is able to consolidate The onset of paraplegia, again, 
must not be looked on as rendering the case hopeless, since with 
prolonged rest the paralytic phenomena often disappear entirely 
Septic cystitis and bedsores may arise as complications, and, if 
allowed to progress, cause the death of the patient Occasionally, 
as a result of the implication of the spinal canal, diffuse meningitis 
follows, leading to a rapidly fatal termination As m tuberculous 
disease elsewhere, the patient also runs the risk of acute miliary 
tuberculosis, whilst other organs, e g , the lungs, brain, or kidney, 
may become affected In spite of these possibilities, however, the 
prognosis is good as regards life m cases free from complications, and 
where suitable treatment is practicable 

The Diagnosis of spinal caries is never a matter of difficulty when 
the characteristic deformity exists, but in the early stages, when the 
displacement is not evident, or if there is only a very slight promi- 
nence of the spinous processes, it is likely to be mistaken for a simple 
rachitic or statical curve , whilst if neuralgic pain is a prominent 
symptom, it may possibly be looked on as a case of spinal or inter 
costal neuralgia, or as rheumatism, or even be ascribed to renal 
affections Tumours of the spine, such as cancer, or hydatid cysts, 
syphilitic disease, and aneunsmal erosion, also produce symptoms 
somewhat resembling those of spinal caries, and m adults it may be 
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impossible to determine from the local phenomena alone which of 
these conditions is present, although a careful consideration of the 
general history and of the onset of the symptoms may throw some 
light upon the case Frequently the course of the disease and the 
reaction to treatment must be mainly relied on m forming a diagnosis 
The spine should always be examined from before and from behind, 
and pam on pressure over the transverse processes and rigidity of 
the back are the symptoms on which most stress should be laid 

The diagnosis of the abscesses connected with spinal caries is 
sometimes not de\ oid of difficulty, especially when they point in the 
gicun or the lumbar legion, since similar collections of pus may arise 
from a variety of other causes [a) A pennephitic abscess is recognised 
by the association or pre existence of symptoms of renal disease, 
whilst a spinal lesion may be absent Of course, both conditions 
may be present m the same individual, and the diagnosis can then 
only be made by an exploration of the abscess cavity ( b ) An 

empyema occasionally points m the lorn or even in the grom, but 
should be recognised by an examination of the thorax ( c ) A 

chronic abscess, due to appendicitis , may present very similar signs 
to those of a deep-seated abscess in the 1I10 psoas region on the right 
side, if it has not extended below Poupart’s ligament Careful 
examination, however, will demonstiate the upward extension of the 
abscess towards the spine in the latter case, whilst the previous 
history will differ considerably in the two conditions The character 
of the pus is, moreover, a distinctive element, m that it has almost 
always an offensive smell when due to appendicitis, on account of 
the presence of the B coh (d) An iliac abscess may arise from 
a variety of conditions other than spinal disease, e g , necrosis 
or caries of the ilium, or cellulitis m the tissues under the fascia 
lliaca It is recognised by being, as a rule, more distinctly limited 
m extent than an lho-psoas abscess, and by the absence of symptoms 
of spinal disease (e) Abscesses ansing in connection with hip disease 
occasionally point m the groin, but are easily distinguished from a 
psoas abscess by not extending upwards along the course of the 
psoas muscle, and by the evident signs of hip disease which are 
always present (/) Diffused or uiptured ancunsm of the iliac artery 
may give rise to considerable difficulty m diagnosis, since a non- 
pulsatmg tumour in the course of the muscle is sometimes produced 
The preceding history, the absence of fluctuation, the oedema and 
congestion of the leg, the interference with the pulse, and the rapid 
increase of the tumour, should indicate the nature of the case 
(g) The diagnosis of abscess from femoral hernia is given elsewhere 

Treatment — The great essential m the treatment of spinal caries 
is absolute immobilization, perhaps associated with the application 
of some mechanical support, which takes the weight of the body 
from the seat of disease This may be effected m any of the follow- 
ing ways 

(a) By the Adoption of the Recumbent Postal e — The patient is kept m 
bed either in the prone or supine position, until the pain m the back 
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has diminished to such an extent as to warrant the application of a 
spinal support In any but the youngest children the prone position 
on a suitably constructed couch may be adopted with advantage, 
since by this means tire weight of the body is more completely taken 
off the spine, whilst local applications, such as blisters, or even the 
actual cautery, can be made In many cases it is advisable to com- 
bine treatment in this fashion with the application of a removable 
poroplastic or leather spinal jacket If thought desirable, extension 
by weight and pulley attached to the legs, as described at p 542, 
may also be employed , pain and irritation due to the pressure of 
the diseased bones one on the other are thereby minimized 

(b) By the Application of Sayie's Plaster Jacket — If the disease exists 
in the dorsal region, the trunk is encased m plaster of Paris, which 
should extend from the axillae to just below the 


iliac crests The patient is stripped to below the 
waist, and a closely-knitted woollen vest fitted to 
the body, and fixed by straps passing over the 
shoulders A pad or folded towel is placed beneath it 
over the abdomen to allow for distension after meals, 
and in women similar smaller pads may be placed 
over the mammae to protect them Coarse canvas 
bandages, into the meshes of which plaster of Paris 
has been rubbed, are thoroughly soaked m water, 
to which a little salt or alum may be advantageously 
added, and then wound evenly round the body until 
a layer of five or six thicknesses is obtained Over 
this a paste of plaster of Paris, prepared as 
described at p 471, is laid, until the jacket has 
attained sufficient thickness and consistency It 
is allowed to dry before the patient’s position is 
altered In adults, where the disease is chronic 
and not acute, the jacket should be applied whilst 
the spine is extended by suspending the patient 
by the head and axillae from a suitably arranged 
tripod In children, or when the disease is acute, 



Fig 269 — Saire s 
Plaster Jacket 
with Jdr'i-Mast 
for Cer\ ical 


it will suffice if the parent or an assistant partially Disease 


supports the patient from the .armpits, or the 

apparatus can even be applied with the child in the recumbent posture 

The jacket must be worn until all pain and evidence of active disease 


have disappeared, and after that the patient should be fitted with a 


poroplastic support for a time In disease of the cervical or upper 
dorsal vertebrce, a special jury mast is required, in order to steady 
the head and take the weight off the spine (Fig 269) It consists 
of an iron lod, fixed to a plaster or poroplastic jacket, accommo 
dating itself to the cun es of the head and neck , above, it extends 
forwards as far as the vertex, and has attached to its upper end 
straps, r\hich pass downwaids beneath the occiput and under the 
chin 


(c) By the Use of Phelps' Bo\ — This plan of treatment is recom- 
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mended by Phelps of New York as specially valuable for children 
The child is placed in a wooden bo\ 6 inches deep, the lower end of 
which is divided into two portions, one for each leg, a suitable 
aperture being left at the junction of the divided parts for the passage 
of the excreta Careful padding is applied to the whole of the interior, 
and the child is strapped and bandaged into this apparatus, and kept 
there for a period varying from six to twelve months The whole 
trunk is thus absolutely immobilized, and tne child can be easily 
carried about in his box, and taken into the open air Extension can 
also be made, if necessary, by elastic accumulators attached to the 
head and neck, or legs 

(d) In very young children perhaps the simplest apparatus is a 
double Thomas’s splint, with a suitable crutch above to fix and 
support the head 

During the whole course of treatment, the general condition of the 
individual must be carefully attended to, and suitable food and tonics 
administered Wherever possible, the child should be taken regularly 
into the open air, or preferably sent to the seaside When all 
symptoms of pain and irritation have disappeared, the patient may 
be allowed gradually to get about again with a mechanical support, 
and, indeed, this should not be dispensed with for twelve months 
after apparently complete recovery 

Countev-n ntation is but seldom required It may be useful, how- 
ever, when severe pain exists in the early stages, especially in adults 
The best means to employ is the actual cautery, either applying a 
button cautery at several spots on each side of the spine, or searing 
the skin longitudinally 

Forcible stunghtemng under an anaesthetic has been recommended 
as a means of preventing or correcting the deformity of Pott’s disease 
A considerable number of cases have now been treated m this way, 
and with some degree of success , unfortunately, not a few deaths 
have been the direct result of this procedure, whilst the subsequent 
immobilization needs to be very prolonged, or the deformity will recur 
Personally we consider that although it may be safe and desirable to 
straighten the back m a few cases, yet the risks are so great and the 
process so opposed to Nature’s method of cure that unless future 
statistics show much better results than hitherto, the proceeding is 
scarcely justifiable The most interesting point observed in this con- 
nection is the fact that cases of paraplegia seem to be immensely 
improved by this process, and that within a few days It is also now 
maintained that no very great degree of force is required to do all that 
is desirable , the patient’s head and feet are steadied by assistants 
making traction, and the surgeon merely uses as much force as can 
be applied by one hand placed over the curve 

The Treatment of the Chionic Abscesses is always a matter of 
anxiety, since, -when once opened, they usually take a considerable 
time to heal, and if allowed to become septic the prognosis of the 
case is seriously affected A general description of the methods 
■employed has alread}' been given at p 167 
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A Retiophaiyngeal Abscess should always be dealt with from the 
neck, as described in Chapter XXIX 

A Dot sal, Lumbar, or Psoas Abscess should be tapped with a large 
aseptic trocar and cannula , after the escape of the pus, the cavity is 
thoroughly washed out with a mild antiseptic lotion, or with sterilized 
salt solution at a temperature of 105° to 1 io° F In the case of a psoas 
abscess, this irrigation may be combined with gentle massage of the 
abscess cavity, in order to detach as far as possible the pyogenic 
membrane, and to assist in the removal of curdy debris \\ hen the 
lotion returns uncoloured, or but slightly tinged with blood, an ounce 
or two of a 10 per cent emulsion of iodoform m glycerine is injected, 
and diffused, if possible, through the abscess cavity by manipulation 
The cannula is then withdrawn, and the external wound closed 
Occasionally a cure can be obtained in this way by one tapping, but 
only when no active disease is present, and when the patient’s general 
health is good , more commonly the fluid will re-collect, and the same 
process may need to be repeated two or three times Sometimes the 
fluid finds its way along the track of the cannula, and a sinus results , 
such must be dressed antiseptically until cicatrization has occurred 
The best position in which to tap a psoas abscess is at a spot just 
internal to the anterior superior spine , a small incision is made in 
*the slun, sufficient to allow of the insertion of the trocar through the 
abdominal muscles into the cavity of the abscess, but the surgeon 
must make certain that the intestines have been previously displaced 
to one side In a large abscess no fear need be entertained on this 
score, since the parietal peritoneum is always pushed inwards , but 
if there is any doubt, the abdominal muscles must be cleanly divided 
through an incision about 1^ inches long, so as to expose the abscess 
sac , a sinus is, however, more likely to form if this is done Should 
the abscess point below Poupart’s ligament, close to the saphenous 
opening, it may be necessary to open it there, perhaps in addition to 
tapping it in the usual place It must be remembered that the femoral 
vessels are displaced somewhat and stretched over the sac, and pre- 
cautions should be taken to prevent puncturing the vein, an accident 
Which has occurred 

Some prefer to open the abscess freely, and scrape out its interior 
with a Barker’s flushing gouge Certainly by this means the tuber- 
culous membrane and debris can be more thoroughly removed, but 
the sharp edge of the instrument is capable of doing a considerable 
amount of harm m this situation, and there is also more likelihood of 
a sinus remaining Peisonally we are not in favour of its use for this 
purpose, and maintain that the method which we have advocated 
abov e is better, since there is less probability of the wound becoming 
infected with 'the tuberculous material, and hence of the formation of 
a sinus 

Occasionally it may seem advisable to freely open the sac of a 
psoas abscess, and where the disease originates in the lumbar verte- 
bral, it has been recommended by Sir F Treves and others to cut 
dow n along the outer border of the erector spmae, and deal v, ith it 
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from behind A vertical incision is made in this situation, down to 
the transverse processes, and the lumbar fascia and quadratus lum- 
borum are divided by a transverse cut opposite the tip of one of these, 
the abscess sac is then easily reached and opened The advantage 
of this plan is that the bodies of the vertebrae can be examined, and 
even scraped, or sequestra removed 

When symptoms of paraplegia arise m the course of Pott’s disease, 
it is usually unnecessary to do more than maintain the immobilization 
of the spine, since, as already stated, the natural tendency of these 
cases is towards recovery At the same time, extra precautions should 
be adopted in order to prevent bedsores over points of pressure 
Should any difficulty in micturition arise, regular cathetensm must 
be adopted, and the greatest care directed to the sterilization of the 
catheters, septic cystitis being always due to external contamination 
In such cases it would be wise to purify the penis and urethra, and to 
keep the former wrapped m a dry aseptic dressing in the intervals 
between cathetensm A certain amount of forcible extension may be 
permitted in these cases, and will probably do good Laminectomy 
(p 717) is required in order to relieve, pressure upon the cord in the 
following cases ( a ) When septic cystitis or the existence of deep 
bedsores is threatening life , ( b ) when, in spite of prolonged rest, the 
symptoms persist or increase, ( c ) when paraplegic symptoms develop 
late in the case, and are possibly due to a dexelopment of fibro- 
cicatricial tissue outside the membranes (pen-pachymeningitis) ( d ) 
Finally, whenever the tuberculous process mainly affects the neural 
arches, there is no reason for not treating it by operation, if necessary 

III Syphilitic Disease of the spine develops in the shape of gum- 
mata, commencing beneath the periosteum which covers the bodies , 
it is of unfreqpent occurrence, and gives rise to symptoms somewhat 
similar to those of tuberculous caries, from which the diagnosis is not 
always easy, apart from the history and its reaction to treatment It 
usually occurs m adults, and is said to mainly affect the cervical 
vertebrae (Tubby), cases have been recorded in which a gumma 
opened into the pharynx, and portions of bone were discharged therein 
and expectorated The co-existence of a syphilitic history and of 
specific lesions elsewhere may help one m coming to a decision as to 
the nature of the affection 

Treatment consists m the administration of suitable anti-syphilitic 
drugs, and m the use ot a spinal support 

IV Rheumatic Spondylitis is a condition occasionally met with 
arising from the same causes, and associated with much the same 
phenomena as rheumatism elsewhere It may involve either the 
ligamentous or muscular tissues, or may attack the intervertebral 
joints Any part of the spine is involved, but perhaps the most 
marked features are presented m the cervical region Considerable 
impairment m the movements of the head is then produced, and the 
neck may be laterally deflected, somewhat simulating torticollis If 
untreated, adhesions form between the bones, and the loss of move- 
ment may be permanent The treatment is of an ordinary anti- 
rheumatic nature 
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The so called Gonorrhoeal Rheumatism also affects the spine 
occasionally, and brings about much the same results 

V Osteo-arthntis sometimes attacks the vertebral column, leading 
to destruction of the intervertebral discs and of the articular cartilages, 
together with erosion of the bones and the formation of osteophytic 
masses around A large portion, if not the whole, of the spine is 
usually involved by this disease, and a prominent feature is the almost 
invariable supervention of ankylosis, either from ossification of the 
anterior or posterior common ligaments, or from interlocking or 
fusion of osteophytes A marked kyphosis results, and great pain is 
present, sometimes due to pressure of the osteophytes upon the 
nerve roots The disease may remain limited to the spine, or may 
involve other parts of the body Finally, the process spreads to the 
articulations between the ribs and the vertebrse, and when these 
become fixed the respiratory movements are considerably impaired, 
and hence death is likely to ensue from pulmonary mischief Treat- 
ment is as for similar disease elsewhere 

Tumours of the Spine are usually malignant in character, and most commonly 
secondary developments of cancer or sarcoma Simple tumours, such as chon 
droma, osteoma and hydatid cysts, do occur, as also primary sarcoma The 
chief symptoms are severe and localized pain which is constant, and unrelieved 
by rest in the recumbent posture, together with early excurvation and paraplegia 
Deformity is, however, by no means constant Neuralgic pam and motor 
spasms, due to involvement of the nerve roots, may considerably aggravate the 
patient’s sufferings These phenomena manifesting themselves in an adult should 
always suggest the presence of a morbid growth, and the more rapid the onset, 
the more likely is a diagnosis of malignant disease Treatment necessarily is 
but rarely feasible, although an exploratory operation is quite justifiable if the 
disease is primary and the patient not profoundly cachectic 

Tumours of the Spinal Cord and Membranes develop in several situations, and 
the symptoms are thereby somewhat modified (a) Outside the spinal dm a 
Lipoma and sarcoma are here most often seen, and the symptoms of cord 
pressure, such as loss of power and sensation, are preceded by those of spinal 
irritation, c g , neuralgic pain, increased on movement and are often limited for 
some time to one side Multiple neuro-fibromata of the nerve roots are by no 
means uncommon (6) They may grow /tom the innei aspect of the dm a mate) , and 
thus produce symptoms of cord pressure and meningeal irritation concurrently 
Sarcoma endothelioma, fibroma and gumma are the commonest forms of 
neoplasm in this situation (c) Fiom the spinal cold itself myxoma psammoma, 
and sarcoma may originate The symptoms are those of paraplegia combined 
with some localized and referred pain or tenderness and either bilateral from 
the start or sometimes of the crossed type, anaesthesia being marked on one side 
of the body, and paralysis and hyperaesthesia on the other, t c , on the side of 
the tumour Left to themselves, patients suffering from any of these growths 
are certain to die and hence an exploratory lammectomyx with a view to removal 
of the growth, if practicable is always indicated when a diagnosis has been 
effected The possibility of the disease being syphilitic m origin must not be 
overlooked and hence a preliminary thorough course of iodide of potassium 
should always be instituted before operating The results hitherto obtained 
have been distinctly encouraging although many of the cases are left till too 
late and the mortality is certain to be high 

The only inflammatory disease of the cord which need be alluded to here is 
one the results of which have already been mentioned constantlv in the chapter 
dealing with the deformities of the bodv (Chapter XX III ), viz Infantile 
Paralysis 11ns condition is due to an inflammation (probablv infective) of tilt 

47 
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anterior cornua of the gray substance of the cord (anterior polio myelitis), as a 
result of which the multipolar ganglion cells situated therein are destroyed The 
symptoms come on abruptly, and are often introduced by a short febrile attack , 
paralysis shows itself at once and quickly attains its maximal proportions being 
possibly followed by a certain amount of recovery The portions that remain 
paralyzed early lose their nutrition, owing to the destruction of their trophic 
ganglionic centres, and become cold and bluish in colour finally, deformities 
due to the unbalanced action of opposing groups of healthy muscles maj appear 
whilst the development and growth of the affected limbs are impaired The dis 
tnbution of this affection is very variable, but, speaking generally, the legs are 
most commonly affected the lowei halves, and not the upper, being mainly in 
volv ed various forms of talipes may result therefrom, as also weak and flail-like 
conditions of the knee and ankle When the thigh is included, the quadriceps 
extensor and adductors are usually picked out In the arm the deltoid is most 
often paralyzed, and after this the muscles on the extensor side of the fore arm, 
excluding the supinator longus The face and neck are rarely involved but the 
abdominal and back muscles may be attacked The Treatment in the early 
stages is directed towards improving the general health, and maintaining the 
nutrition of the affected muscles as far as possible by electricity and friction In 
the later stages when deformed or weak and flail-like limbs have resulted, 
various means may be adopted in order to improve the functions of the part 
(a) Mechanical suppoit is often needed and this must be carefully regulated, in 
order to assist and not to hamper the movements of the individual by its un 
necessary weight In paralytic talipes, irons fixed to the boots and rising 
above the knee or even sometimes running up to the pelvis, are frequently 
required (b) Tenotomy, or division of .muscles or fasciae, may also be needed in 
certain deformities - ( c ) Tenoplasty or the grafting of a healthy tendon into a 
paralyzed one, has been occasionally utilized, as also the transplantation of the 
bony attachments so as to put the relaxed and weak muscles on the stretch 
(d) Aithiodesis, or the fixation of joints is a useful proceeding under circumstances 
where the unnatural mobility is difficult to control, or would necessitate con- 
siderable increase in the weight of the apparatus required, or where from the 
poverty of the patient, the apparatus cannot be obtained It is especially 
serviceable in cases where two joints m a limb are flail like one of which may 
then be ankylosed with advantage The operation consists in a modified ex- 
cision, the cartilage alone being sawn or scraped from the ends of the bones, but 
it must always be remembered that the reparative activity in paralyzed limbs is 
small ( e ) Where the whole limb is hopelessly paralyzed and a great incon- 
venience to the patient, amputation is often the best practice 
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AFFECTIONS OF THE SCALP AND CRANIUM 
Injuries of the Scalp 

Wounds of the scalp are produced by either sharp or blunt instru- 
ments, by falls on the head, or by gunshot injuries From the 
tenseness of the scalp over the cranium, it often happens that a blunt 
weapon, such as a policeman’s truncheon, will cause a wound nearly as 
cleanly cut as if it had been made with a sharp instrument X&£jdepth 
to w hich the_mjury extends js, a most important element in these 
cases and, so long, as it is limited to those parts superficial to the 
occipito-frontahs aponeurosis, but little harm is done , if, however, 
the layer of loose cellular tissue between the aponeurosis and the 
pericranium (the ‘ dangerous area ’ ) is opened up and infected, 
cellulitis (p 74) is lilrely to ensue, and fatal consequences may result 
The superficial extent of the wound is a matter of little moment, since 
the vascular supply is so good that sloughing is uncommon , a large 
portion of the scalp may be torn up and bruised, and yet, if it is care- 
fully washed and rendered aseptic, there is every probability that it 
will retain its vitality 

The Treatment of scalp wounds is conducted on exactly the same 
lines as that of wounds elsewhere , that is to say, after efficient purifica- 
tion they may be stitched up, provision being made for drainage, if 
necessary The hair should, of course, be cut away from the 
neighbourhood of the wound, and an antiseptic dressing applied 
Haemorrhage From the scalp may be severe, owing to the density of 
tlie"scalp„tissues, -whic-h-prevents -contraction - and retraction, of the 
cfmded vessels For a similar reason it is sometimes difficult to 
secureTEem by ligature, and a suture can then be passed under the 
vessel in such a way as to control it 

Contusions.,of 4 he scalp may occur ..without solution of continuity ol 
the surface, and result in the formation of bruises or haematomata 
A similar condition is found in new-born infants , it is due either to 
pressure or injury to the head during its passage through the mother’s 
pelvis, or to the compression of obstetric instruments Three varieties 
of the so-called cephal-luematoma have been described, viz (a) the 
Superficial, which, qoirfinetl 'To the dense subcutaneous tissue, is 
necessarily small and limited ( b ) The Subaponemotic occupies the 
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loose tissue under the aponeurosis, and is only limited by the attach 
ments of this structure It_Joons_a large, soft, fluctuating swelling, 
upon_which the scalp appears to float, bagging down over th e ey es 
or occiput ( c ) The Sitppcita antal is limited by the pericranium 
dipping down into the sutures around the bone with which it is con- 
nected Most commonly it forms_over one of the parietal bones, 
presenting - ^ soft, fluctuating swelling, winch soon gams an indurated 
margin owing to a deposit of fibrin, and in this condition may simu- 
late a depressed fracture of the skull, inasmuch as the cup-like fluid 
« centre allows the finger to sink in and touch bone below It is 
not difficult to recognise, however, since the indurated margin can be 
readily indented by the finger, whilst the edge is definitely raised 
above the surface of the cranium, and hence the sensation of depres- 
sion of bone felt through the fluid is only apparent In old standing 
cases ossification of the walls of this cavity has even been known 
to occur Tieatment — All that is required is the application of 
evaporating lotions There is hardly ever any need to lay open or 
drain these swellings 


Diseases of the Scalp 

It would involve a needless amount of repetition to mention and 
describe m detail all the many conditions which may be met with in 
the hairy scalp, and therefore it is only necessary to deal with those 
which are of the greatest importance 

Suppuration is of common occurrence, arising mainly from external 
infection, but being occasionally due to disease of the subjacent bones 
The extent of the abscesses is limited by the same anatomical features 
as obtain m connection with haemorrhage Thus, a subcutaneous 
abscess is necessarily small m size, owing to the density of the tissues 
in which it is located , it arises most frequently as a result of eczema 
or impetigo, and is often due to the presence of pediculi, or to the 
action of irritants used in the cure of ringworm A subaponeut otic 
abscess usually results from a septic penetrating wound, and is 
associated with cellulitis A subpenct antal abscess is rarely seen 
except in connection with injury or disease of the bony calvarium , 
the pus is limited to the affected portion of bone 

Erysipelas and Cellulitis have been described elsewhere (pp 74 
and 1 1 7) 

Tumours occurring m and under the scalp may be considered 
according to whether they pulsate or not 

I Pulsating Tumours of the Scalp arise from three distinct sources 
1 They may be of Ezh acranial origin, and then are mainly asso- 
ciated with the superficial bloodvessels (a) Ordinary _aucuusm of 
traumatic origin are not uncommonly seen , they rarely attain any 
considerable size, and are readily dealt with by excision ( b ) A 1 tci 10- 
venous mounds give rise either to an aneunsmal vanx or to a varicose 
aneurism They usually involve the temporal trunk, and their 
symptoms and treatment require no special notice (c) A curious 
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dilated and tortuous condition of one of the scalp arteries, most often 
the temporal, is occasionally seen, and is known as an aitcnal vartx , 
it may be treated by complete excision (d) fi^uavus situated'o'ver the 
anterior fontanelle may derive a communicated impulse from the sub- 
jacent dura It has no special features apart from this, and is to be 
treated in the same way as other naevi of the scalp, viz , by excision 
or electrolysis ( c ) A much more serious and interesting phenomenon 
than any of the others is that known as a cirsoid aneurism 

Cusoid Aneurism is more frequently met with m the scalp than 
elsewhere, and mainly involves the temporal region, but may also 
spread in all directions, even downwards into the neck A tumour 
of greater or less size is seen under the skin, consisting of distended, 
tortuous, pulsating, bluish-looking vessels, the arteries opening 
directly into cavernous spaces without the intervention of capillaries , 
it is easily emptied by pressure, but quickly refills, owing to the 
abundant arterial supply The rate of growth is variable, and the 
patient often complains of headache and giddiness , the skin becomes 
thm and atrophic, the hair falls out, and finally ulceration may 
occur, the patient probably dying from haemorrhage The Tieatment 
is eminently unsatisfactory, complete excision being the ideal cure, 
but this in the worst cases is impracticable If it be attempted, the 
incisions should be made wide of the disease, and the supplying 
vessels secured, if possible, between double ligatures before dividing 
them , if this precaution is not adopted, frightful haemorrhage may 
result It is necessary in some cases to deal with the tumour m 
separate segments, allowing time between the operations for the 
patient to recover from the loss of blood Probably electrolysis, com- 
bined with ligature of the main nutrient vessels, holds out the best 
chance of success (For methods of electrolysis, see p 353 ) 

2 The chief pulsating tumours of Ciamal origin are as follows 

(a) Sarcomata arising from beneath the pericranium or from the 
diploe (p 747) ( b ) Secondary nodules of cancer may develop m 

the diploic tissue , those due to the form known as thyroid cancer 
are specially noted for their pulsation ( c ) Aneurism by anastomosis 
occasionally develops m the cancellous tissue of the diploe, and gives 
rise to pulsation, which can be felt when the bones are sufficiently 
expanded and atrophied (p 610) 

3 Pulsating swellings of Intracranial origin include the following 
conditions Encephalocele ( vide mfia) , traumatic cephal hydrocele 
(p 748) , hernia cerebri (p 795) , and sarcoma of the dura mater 
(P 747) 

II Non-pulsating Tumours of the Scalp — Almost any of the 
ordinary connective-tissue or epithelial growths may occur, but the 
following are the more important 

Papillomata are not uncommon m the form of small hard warty 
outgrowths, giving rise to but little inconvenience, unless situated on 
some spot where the hat rests They are easily removed 

Epithelioma also occurs, arising either from an irritated papilloma, 
or possibly m connection with a sebaceous cyst As soon as a 
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diagnosis is made, the growth should, if possible, be extirpated, and 
the resulting raw surface may either be left to granulate, or dealt 
with by Thiersch’s method of skin-graftmg 

Fibroma is either seen m the shape of a localized development of 
hard fibrous tissue, and often growing on the forehead where the hat 
crosses it , or it may attain much larger dimensions, involving perhaps 
half the scalp, and giving rise to an irregular nodulated outgrowth of 
soft fibro cellular tissue, which has sometimes been termed a pachy- 
dermatocele (p 189) Either form may be dealt with by excision 
Sarcomata of various types involve the scalp, presenting as large 
fleshy tumours which may pulsate or fungate They usually develop 
rapidly, but are limited for some time by the aponeurosis of the 
occipito-frontahs , glandular infection is uncommon In their removal 
it is useless to attempt to save the aponeurosis , the whole thickness 
of the scalp must be sacrificed, and the incisions should be wide of 
the growth The wound is allowed to granulate, or covered in with 
Thiersch grafts 

Dermoid Cysts are by no means uncommon in this region, their 
favourite situation being near the outer canthus, the temple, or the 
root of the nose For a general description, see p 215 They do 
not attain any great size, and may not become evident till after 
puberty The underlying bone is often hollowed out from a defective 
development of the mesoblastic tissues around them , and a congenital 
opening may even exist through which a narrow neck passes, bringing 
the cyst into direct connection with the dura mater The treatment 
consists m removal , but it is advisable to delay this till after puberty 
if the tumour seems at all fixed to the skull, or if the bone is felt to 
be defective beneath it, as in such cases the communication with the 
interior of the cranium is often shut off by that time 

Sebaceous Cysts (p 403) find their most usual situation m the 
scalp, where they not only are frequently multiple, but also may 
reach a considerable size Their removal is best accomplished by 
transfixion, squeezing out the contents, and picking out the cyst 
wall by a pair of forceps without dissection The wound is closed 
by one or two stitches 

Sebaceous Adenoma is most frequently seen on the scalp (p 404) 

Affections of the Cranium 

I Congenital Affections 

1 Meningocele, Fncephalocele, and Hydrencepkalocele consist of .a 
protrusion of the dura mater, with or without part of the brain, 
through an opening m the cranial wall They are due to defective 
intrusion of the mesoblastic tissues outside the primitive cerebral 
vesicle, so that part of the brain or its membranes remains superficial 
and extracranial They occur most frequently at the root of the 
nose, and in the occipital region (Fig 27 o), occasionally at the 
anterior or lateral fontanelle, or at the base of the skull A Menin- 
gocele is simply a protrusion of the brain membranes containing 
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cerebro spinal fluid It forms a soft, rounded, fluctuating swelling, 
attached to the skull by a base of greater or less size, and covered by 
skin, which may be thick and healthy, or thinned, bluish, and trans- 
lucent when the tumour is large The vessels present m the skin are 
often dilated and nm\ oid It increases m size and tension on any 
expiratory effort, such as coughing or crying, and it may be partially 
reducible, thus allowing the margins of the opening m the cranium 
to be defined Symptoms of cerebral compression, convulsions, etc , 
are likely to be produced 
by such manipulation 
An Encephalocele is a 
similar type of tumour, 
but contains brain sub 
stance, and pulsates 
nearly synchronously 
with the heart , it is 
most commonly situated 
at the back of the skull 
A Hyd) encephalocele, or 
Memngo - encephalocele 
is a condition m which 
the tumour contains both 
bram substance and fluid 
Two varieties have been 
described — one in which 
there is a small pro 
trusion of the brain associated with an ordinary meningocele, and 
the other m which the fluid is contained m a cavity communicating 
with one of the ventricles, and covered by a thm layer of brain 
substance They are usually of considerable size, constituting a 
type of hydrocephalus, and are situated in the occipital region, 
either above the tentorium, and then possibly associated with disten- 
sion of the posterior cornu of one of the lateral ventricles, or below 
that structure, the osseous defect extending m some cases as far as 
the foramen magnum, and a portion of the cerebellum being within 
the sac 

The Prognosis of these conditions is exceedingly grave Fortu- 
nately, many of the subjects are born dead, or die soon after birth 
In the more severe cases, idiocy and microcephaly are not uncommonly 
associated, whilst sometimes true internal hydrocephalus ,s present 
The protrusion may increase steadily in size and finally burst, causing 
death by purulent meningitis, or m more favourable cases it may 
remain stationary In a meningocele, the subsequent growth of the 
cranial bones may suffice to close the communication between the 
interior and the tumour, which thus becomes shut off, and remains 
as a cyst like swelling, with the base fixed, and without pulsation or 
respiratory impulse 

Treatment — Most cases should be left alone , but if the tumour 
is steadily increasing m size, aseptic puncture and subsequent com- 



Fig 270 —Congenital Encephalocele of the 
Occipital Region (Tillmanns ) 
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pression may hinder the process , a pure meningocele may possibly 
be cured m this way Where the communication with the skull is 
small, it may be feasible to excise the tumour, taking special care to 
suture the base securely, and attempting when practicable to make 
good the cranial deficiency by osteoplasty 

2 In infants the ossification of the bones may be incomplete, con- 
stituting what is known as aplasia crana congenita It is said to be due 
to foetal rickets, arising from a cachectic condition of the mother 
Great care is needed in dieting such children and protecting them 
from injury Occasionally a similar atrophic condition of the bones 
may persist through life, exposing the patient to increased risk from 
injuries which otherwise would do but little harm 

3 Localized congenital atrophy of the bones is also sometimes met 
with in connection with dermoid cysts, as mentioned above 

II Acquired Affections of the skull are atrophic, hypertrophic, 
inflammatory, or neoplastic m nature 

Acquired Atrophy of the skull occurs m many forms 

(a) Cramoiabes is a condition met with during the first year of life, 
usually as a result of inherited syphilis (p 59 7) 

(b) Senile atrophy may affect the whole cranium, which becomes 
thinned and rarefied, or it may be localized, as pointed out by the 
late Sir G M Humphry,* to the parietal bones, constituting hollow 
depressions which extend antero-postenorly No symptoms are 
caused thereby, but the patient runs a certain increased risk from 
injuries to the head 

(c) Localized loss of substance may result from the pressure of 
tumours, such as Pacchionian bodies and aneurisms, or from necrosis, 
or traumatic and operative lesions If these are at all extensive, the 
cerebral pulsations can be felt distinctly through the skin It is 
then adxisable to provide the patient with some guard to protect him 
from injury This may be accomplished by means of a metal plate 
worn over the scalp , but of late years operative measures have been 
introduced to obviate this Autoplasty is the term applied to a pro- 
ceeding whereby the defect is closed by a plate of bone removed from 
the patient’s own skull A suitable scalp flap is turned down, and 
then a portion of the outer table is chiselled up sufficient m size to 
close the aperture The pericranium is utilized on one side as a 
pedicle, and by means of this it is stitched down into the gap, the 
margins of which have been previously freshened By hetei oplasty is 
meant a similar proceeding when the hole is closed by a plate of gold, 
platinum, or vulcanite let in under the pericranium or inserted 
between the dura mater and the cranium The results of these pro 
cedures have been on the whole satisfactory 

(d) Chiontc Internal Hydrocephalus is always associated with atrophy 
and thinning of the cranium, it maybe congenital, or may commence 
early m life It is produced m almost all cases by a distension of 
the lateral ventricles with fluid, the result of congenital malformation, 
or of inflammatory affections, causing exudation from the choroid 

r Med -Chtr Tutus 1890, p 327 
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plexuses, pressure upon the veins of Galen or inferior longitudinal 
sinus, and possibly closure of the foramen of Majendie The head 
becomes more and more distended, the bones expanded and thinned, 
and the sutural areas increased, whilst the brain is subjected to such 
pressure as may be incompatible with life Fluctuation is distinctly 
felt, and the bones may crackle under the fingers , the face looks 
abndrmally small, and the eyes protrude, owing to the depression of 
the orbital plates Treatment — The ventricles may be tapped at a 
spot some little distance from the median line, and a considerable 
amount of the fluid withdrawn, whilst elastic pressure is subsequently 
maintained , but as the cause cannot be removed, recurrence is 
almost inevitable It has recently been demonstrated that there is a 
direct absorption of fluid into the veins from the subdural space at 
any tension above the venous pressure, and hence it is suggested 
that, by establishing a communication between the ventricular and 
subdural spaces, the excess of fluid m hydrocephalus might be 
absorbed This has been attempted m two or three cases, and the 
results have been encouraging , but of course, to be of any value, it 
must be undertaken before the cerebral cortex has been so thinned 
as to interfere with its functional activity 

( e ) By Microcephaly is meant a condition of diminished size of the 
cranial cavity due to premature ossification of the sutures, and 
resulting from non development of the bram It is usually associated 
with idiocy, and possibly with cretinism Attempts have been made 
to relieve this by the operation of linear craniectomy or removal of 
portions of the cranium, so as to allow of the expansion of the brain 
Temporary improvement has followed in a few cases , but even then 
the final result is extremely uncertain, most of the patients relapsing 
owing to the contraction of the dense cicatricial material which re- 
places the bone, and to the atrophic condition of the brain 

Hypertrophic Changes of the Skull result from simple chronic in- 
flammatory affections, or from injury, etc We have already alluded 
to the special types of enlargement seen in inherited syphilis (p 596), 
rickets (p 598), osteitis deformans (p 603), and acromegaly (p 605) 
In leontiasis ossea (p 816) the cranium also becomes thickened and 
enlarged , but the cranial cavity is encroached on, constituting 
what is known as concentric hypertrophy, m contrast to most of the 
other forms, which are eccentric m type 

Inflammatory Affections of the Cranial Bones — The cranium is 
liable to any of the diseases which generally occur in bone 

1 Acute Periostitis, or Pericranitis, is usually septic m origin, 
following cellulitis of the scalp , it is likely to result m necrosis of 
the outer table 

2 Acute Infective Osteo-myelitis, or acute necrosis, consists of an 
acute inflammation of the diploe, due to pyogenic organisms, and 
either following a septic scalp wound, a compound fracture, or a 
simple contusion of the bone m a person of low germicidal powers 
The symptoms and signs are those generally characteristic of the 
disease, being ushered in by a rigor, followed by headache, fever, 
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and the development of a localized oedematous swelling, known as 
‘ Pott’s puffy tumour ’ The pericranium is stripped up by diffuse sup- 
puration beneath it, and an abscess often forms between the bone and 
the dura mater Necrosis of the whole thickness of the skull is 
likely to follow, extending over the whole bone involved, but usually 
limited by the sutures Separation of the sequestrum is s/o?t/ K and 
accompanied by little or no new formation of bone Pyaemia and 
extension of the inflammation to the membranes, venous sinuses 
or brain, are the chief dangers arising from it The prognosis is 
always grave The Ti catmint consists in free external drainage , but 
in addition it is necessary to remove the outer table with chisel and 
mallet to the utmost limits of the disease, and thoroughly to scrape 
away all the septic diploe, disinfecting the parts beneath with pure 
carbolic acid If signs of subcranial suppuration ensue (p 7S1), the 
inner table must also be removed 

3 Chronic Periostitis of the cranium is occasionally met with in 
the form of a node It is usually the result of some long-continued 
irritation, such as carrying baskets or weights on the head Treat- 
ment consists m the removal of the irritation, and there is no objec- 
tion to chiselling away the node, if necessary 

4 Tuberculous Disease of the cranial bones is not common , it 
occurs as a primary phenomenon, or is secondary either to a cuta- 
neous lesion, such as lupus, or perhaps more commonly to a menin- 
geal focus It may start in the periosteum or diploe, leading to the 
formation of a node or perhaps to expansion of the bone, and 
followed by suppuration and caries When of meningeal origin, 
there is a considerable amount of erosion of the inner table, and 
possibly some necrosis , sooner or later the outer table is perforated 
and a subpericramal abscess forms The amount of mischief in the 
outer table is no criterion of the extent of the disease within, and 
hence very thorough exploration is necessary The prognosis in this 
variety is not good The external orbital margin m the neighbour- 
hood of the external angular process of the frontal bone is rather 
a favourite situation for the disease, which is then often accompanied 
by other manifestations 

5 Syphilitic Disease of the cranium, on the other hand, is exceed 
ingly common, occurring usually in the tertiary stage, and affecting 
most frequently the frontal and parietal bones It has been already 
described (p 595) 

Tumours of the Cranial Bones — The chief Tumours affecting the 
calvarium are osteomata and sarcomata 

Osteoma of the cranium occurs as a localized overgrowth of 
compact bone from the outer surface of the calvarium, from the 
inner, or from both The frontal bone and external auditory meatus 
are the sites of election If arising externally, a smooth, rounded, 
globular swelling is produced, hard to the touch, quite painless, and 
attached to the subjacent bone by a broad base , more than one may 
be present If the mam growth is internal, symptoms of cerebral 
irritation or pressure may be produced Osteomata are to be 
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distinguished from inflammatory hyperostoses (usually of syphilitic 
origin) by their sharp limitation, absence of pain, and slower 
progress , whilst osteo-sarcomata are commonly rapid in growth, 
painful, and of unequal consistency in different parts Treatment is 
rarely necessary Small growths may be encircled m the crown 
of a trephine and thus removed Large ones must be dealt with by 
a dental engine No attempt should be made to chisel away these 
growths, as serious cerebral concussion may follow the prolonged 
use of the chisel and mallet against the skull 

Sarcoma of the cranium originates either from the pericranium, 
the dtploe, or from the dura mater 

The cxtia- or pen-cuimcil variety consists of a round or spindle- 
celled tumour growing from the pericranium, and possibly attain 
ing a considerable size It may contain a certain amount of ossific 
deposit, or the tumour remains of a soft consistency, and then often 
pulsates The subjacent bone is sometimes absorbed, and the dura 
mater affected secondarily General infection of the system follows 
Central sarcoma of the cranium starts from the diploe as a myeloid 
tumour It does not grow so rapidly as the other forms , it is single, 
and generally covered with a layer of expanded bone, which gives 
a sensation of eggshell crackling to the finger Later on it involves 
the dura mater and skin, and may fungate 

Sarcoma of the dura mater may be attributed to some inj ury to the 
head, and is characterized by the occurrence of severe cerebral symp- 
toms, e g , intolerable localized headache, epileptic fits, double vision, 
optic neutntis, etc , prior to any evident appearance of a tumour 
Gradually the bones become expanded and perforated, and a soft 
and exceedingly vascular pulsating growth is felt beneath the scalp 
This fungates sooner or later, and possibly the meningeal cavity is 
laid open by ulceration, death from septic meningitis, cerebral 
compression, or exhaustion ending the chapter 

Treatment — These cases have usually gone too far before being 
recognised If an early diagnosis can be arrived at, free removal 
may be undertaken by trephining and the use of the chisel, sharp 
spoon, or gouge 

III Traumatic Affections of the Cranium 

, Contusions of the Cianial Bones apart from fracture may lead to 
■^serious results /i Many of the inflammatory conditions of bone 
ljust described'may be originated , eg, if the patient is in a condition 
of low germicidal power, acute osteo myelitis may follow , or chronic 
sclerosis and overgrowth of the bone, local or diffuse, may supervene 

- Syphilitic or tuberculous manifestations may be similarly lighted up 

- if the patient is the subject of either of these diseases 2 In addition 

£ to such osseous conditions, pus may form within the cranium outside 
-the dura mater ( subciamal abscess, p 780), and necessitate trephining 
,3 The dura mater may be detached by a simple contusion, leading 
.to meningeal haemorrhage (p 779) 4 Any of the cerebral lesions 

detailed hereafter may be produced Contusions of the cranium 
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must obviously never be treated lightly, even when they are asso 
ciated with unbroken skin, much more are they serious when com 
pound, owing to the risks of infection 

Fractures of the Skull may be described for convenience under 
the following headings Fissuicd Fiacimcs of the Vault , Fiactmes of 
the Base (usually fissured) , and Depressed or Pimcfined Fiactmes 
i Fissured Fractures -of the ..Vault are always due to external 
violence, direct or-mdirect In the former case the skull first yields 
at the injured spot, but the fissure may extend from it for some 
distance , in the latter the fracture results from the yielding of the 
skull when compressed beyond its natural limits of elasticity 

A simple fissure gives rise to no symptoms indicating its presence 
with certainty There may be some amount of spp.erficLal_qcchy- 
mosis, but nothing more definite When ..compound .the fine ^of 
fracture may be seen as a red streak, or .even felt with the finger as 
an irregular ridge _ It consists of a mere longitudinal fissure, or may 
be starred , if uncomplicated, it is of but little importance, and needs 
nothing beyond general treatment — of course, the greatest care being 
taken to ensure asepsis Occasionally, however, an osseous growth 
forms from protuberant callus on the inner aspect of the cranium at 
, the site of fracture, and gives rise to traumatic epilepsy or insanity 
'(P 794) 

Traumatic Cephal-hydrocele is the name given to a rare condition 
following simple fractures" of the vault, especially m children It is 
characterized by the formation of a fluid swelling under the scalp, 
which pulsates synchronously with the heart beat, and has a definite 
impulse on any expiratory effort , it varies in size from time to time, 
and is sometimes partially reducible It contains cerebro-spmal fluid, 
and communicates with either one of the lateral ventricles or the 
subarachnoid cavity In one case it was proved on operation to be 
connected with an arachnoid cyst, due to a localized subarachnoid 
haemorrhage Probably it is wise to leave this condition alone, 
although, if one could be tolerably certain that the ventricle was not 
affected, it might be laid open and drained 
\ 2 Fractures of the Ease of the Skull are almost always fissured, 

' only_occasionally punctured or depressed 

' X Causes — (a) Violence may he dnectcd to the vcitex oi to some hart o f the 
) fiant al con vexity* as from a blow or fall upon a hard substance There 
/ has been a good deal of discussion as to how a fall on the vertex 
causes fracture of the base The old idea of contrecoup — t e , that 
the force was transmitted from one side of the skull to the other, 
producing a fracture — may be decently buried and forgotten, whilst 
two mam theories still hold the field, each being probably responsible 
for a certain number of cases (i ) Aran’s theory of vtjjidiation main- 
tains that a fracture of the base ife always due to direct extension of 
the fissure from the injured vertex, a proposition probably quite true 
m many cases, but insufficient to explain all (n ) A more recent 
idea, known as the bin sting, oj compi cssion theoiy , is based-on'the fact 
that the cranium is not a solid and totally unimpressionable body, 
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but is highly elastic, as has been proved by the observation that hair 
and even pieces of skm have been found nipped m a fissured fracture 
of the vault, which had evidently gaped open and closed again 
Severe compression necessarily diminishes the diameter of the skull 
along the axis of greatest pressure, making it bulge m other diameters, 
and if this distension exceeds the limits of elasticity, the bone gives 
way The direction of fractures produced in this manner varies 
Most commonly the lines of fracture are parallel to the direction of 
the compressing force, the bone thus bursting open along its convexity 
(fracture by bursting) , less frequently it gives way at right angles to 
the direction of the force where the oulging is greatest (fracture by 
compression) Inasmuch however, as the force is transmitted equally 
m all directions, the weakest and least elastic part is most likely to 
gi\e way, \iz , the base Whether these ideas are justified is a 
question , certainly the figures quoted by Phelps indicate that 
irradiation is responsible for a very large proportion of fractures of 
the base ( b ) Duect or indirect,, injury Jto the_base of, the skull is un-^ 
doubtedly the cause "of ascertain number of fractures, and some of 1 
these are depressed, and not fissured, in character Thus, the point 
of an umbrella or stick may be thrust through the upper wall of the 
orbit, or up the nose through the cribriform plate of the ethmoid , the 
condyle of the jaw may be driven through the glenoid cavity into the 
middle fossa by a blow on the chin , direct injury from a fall or a 
stab may penetrate the occipital bone, whilst a gunshot wound in the 
mouth is another illustration of this kind of injury (c) Thejinpact or 
re sist ance of the vertebial column against the occipital condyles produces 
fractures" mllfe posterior fossa which radiate from the foramen mag- 
num, and may even occasion a ring-shaped fracture around it (Fig 271) 
They result from falling on the vertex into a soft mass, eg, a bale of 
wool, or by alighting from a height on the heels or nates 

The fracture may run in any direction , longitudinal, oblique, trans- 
verse, etc , according to the direction of the compressing or fracturing 
force, and it may affect any part of the base, either being limited to 
one of the fossae or involving all , it may follow the sutural lines m 
part, but it is no uncommon thing to see even the dense petrous bone 
traversed by a fissure (Fig 272) Naturally, trans\ erse fractures tend^ 
to be limited to one of the fossae, whilst a longitudinal fissure may 
mvoh e them all 

Some fractures of the base of the skull are simplejin nature, but 
the majority are co mpoun d In the anterior fossafflie fissure extends 
through the cribriform plate and nasal mucosa, and then 'lays open 
the nose , or a communication may be established with the external 
air through a penetrating wound in the orbit, or through the ethmoidal 
or sphenoidal sinuses In the middle fossa a fracture through the 
base of the sphenoid opens the roof of the naso pharynx, or the frac- 
ture may involve the tympanic cavity In the posterior fossa the 
basi-occipital may be broken, and the naso pharynx again opened, 
although the fracture here is more commonly simple 

+ ‘ Traumatic Lacerations of the Brain ’ London Henrj Kimpton 1898 
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^ Fractures of the base of the skull, though very serious, are by no 
means necessarily fatal, and since the introduction of antiseptic work 
the results have immensely improved The mam dangeis to be 
apprehended are (1 ) Damage to the base of the bram, including the 
pons and medulla, especially m cases where the foramen magnum is 
splintered from the impact of the spine against the condyles , (11 ) 
haemorrhage arising either from the venous sinuses, or from the 
meningeal or cerebral arteries , and (in ) sep tic .m eningitis, due to 
the fact that the injury not only fractures the bones, but also lays 
open the dura mater, a grave addition to a compound fracture 

The Signs of a fractured base are sometimes exceedingly equivocal, 
but for convenience may be arranged under four heads 

(i) Signs of severe cetebwLmschicf, such as concussion of the brain 



Fig 271 — Fracture of the Base of the Fig 272 — Transverse Frac 
Skull from Force acting against the ture across the Base of 
Occipital Condoles, and producing the Skull 
almost an Annular Fracture around 
the Foramen Magnum Tillmanns ) 



and^pr_qlpnged„unconsGiousness This is, however, by no means 
always present , thus, m a case we had m hospital some years back, 
the patient was capable of going about his work for ten days after 
the accident 

(2) 1 Hainoithcige manifests itself in various directions, according to 
the situation of the fracture 

In the ante) tor fossa there may be free bleeding from the nose, owing 
to the fracture extending through the cribriform plate of the ethmoid , 
but a portion of the blood may pass backwards into the pharynx, and, 
being swallowed, is perhaps subsequently vomited More often, how- 
ever, the line of fracture runs across the roof of the orbit, causing 
escape of blood into the areolar tissue of this cavity The ecchymosis 
shows itself as a gradually developing subcutaneous distension, 
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invoh mg the lower lid, bluish-purple in colour at first, but passing 
laterTffrough'the other stages of a bruise , there is probably no con- 
tusion of the skin, as in the ordinary black eye, which is at first 
reddish-purple , the^ ocular conjunctiva is' considerably involved, but 
the effusion rarely extends above the cornea, and its posterior limits 
cannot be seen The bleeding usually arises from laceration of the 
dura mater and bone, but, when abundant, may come from the 
cavernous sinus, and the eye may even be pushed forwards (proptosis) , 
m some cases pulsation is to be felt within the orbit, and then a 
traumatic orbital aneurism or aneunsmal \arix is present 

In the middle fossa the blood may enter the nose or mouth, a part 
being swallowed, but more commonly it escapes from the ear s If 
abundant, it probably comes from one of the vascular channels at the 
base of the brain, but if only slight m amount and of short duration, 
it may be induced by any of the following lesions, as well as by a 
fractured base, viz (a) A simple rupture of the membrana tympam , 
(b) separation of the cartilage of the pinna, with tearing of the lining 
of the external meatus , ( c ) fracture of the anterior and lower part of 
the tympanic plate, as by a blow on the jaw, which drives the condyle 
forcibly against it 

In the postei lor fossa the bleeding is usually subcutaneous, showing 
itself around the mastoid process, and extending downwards amongst 
the muscles at the back of the neck 

(3) Dischaige of cerebro-spmal fluid is an indication that a communi- 
cation exists with the subdural space The fluid may be discharged 
from one or both ears, but has also been met with coming from the 
nose or cranial vault , when from the ear, the dura mater has 
probably been laid open through the prolongation which accompanies 
the auditory nerve m the internal meatus by a fracture traversing the 
petrous bone It is watery and limpid in character, with a specific 
gravity of about 1,005, slightly alkaline, and containing a fair quantity 
of chJqiqde^oILsodium, with traces of albumen,, and of a substance i 
which,. like grape-sugar, reduces-cupnc- salts on boiling AFTirst it J 
may be slightly blood-stained, but this soon ceases, the fluid becoming 
quite dear The amount discharged may be small, but not un- 
frequently it comes away in large quantities, soaking the pillow and 
dressings, and, indeed, can sometimes be caught m a test-tube as it 
trickles from the meatus As a rule, the flow commences soon after 
the injury, and quickly ceases , but a few years back a curious case 
occurred, under the care of Lord Lister at King’s College Hospital, 
of a man who had fallen backwards off a high bed upon his occiput , 
he was temporarily stunned, but returned to bed, and, on awaking 
the next morning, found that both eyes were black He continued 
work for ten days, complaining, however, of headache, and at the end 
of that time of earache, which grew steadily worse, until relieved by 
something giving way in his left ear This was followed by a copious 
discharge of cerebro-spmal fluid, which was maintained for some 
time, and from the after-history there can be no doubt that it was 
due to a fractured base 
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Escape of brain substance from the ear has also occurred m a few 
instances, most of them fatal 

(4) Lesions of the nerves issuing from the base of the skull are 
occasionally produced For symptoms, etc , see Chapter XV The 
nerve most commonly involved is the faq aly as it passes through the 
aqueductus Fallopn , the paralysis may develop either immediately, 
or more often about the second or third week after the injury, dis- 
appearing in about a monthT'H'ffd' then evTde’nfly Vue to its implica- 
tion in the callus A certain amount of deafness is often associated 
with it from injury to the portio mollis 

The Prognosis of fractured base has much improved during recent 
years, as a result of the application of antiseptics to the auditory 
meatus It the patient escapes death from cerebral complications, 
the bones of the skull unite rapidly, and a good result may be 
expected, although troublesome sequel® may follow, from the injury 
sustained by nerves or vessels, or their compression in callus or 
new bone 

Treatment — Seeing that the chief danger to the patient arises from 
.septic contamination of the meninges, the greatest care must be 
{directed towards preventing decomposition of the discharges Un- 
sj fortunately, it is impossible to apply dressings to the naso-pharynx, 

- or even to wash it out thoroughly with antiseptics, and the only 
Satisfaction about such cases is that the rarity of the loss of cerebro 
5 spinal fluid suggests that the membranes of the brain are not very 
’often damaged m that situation, whilst it has also been shown that 
,in the majority of cases the upper part of the nasal cavity is aseptic 
J (St Clair Thomson) With the ear, however, things are very 
1! different , the meatus should be well syringed with carbolic lotion 
|i ( 1 m 20), and lightly packed with some efficient dressing, a large pad of 
ilthe same being bandaged over the affected side of the head This 
Hmust be replaced as often as necessary Beyond this, the treatment 
t fractured base is directed to the cerebral condition, and does not 
(Iiffer from that usually applied to head injuries, viz , cold to the 
shaved head (preferably by means of Leiter’s tubes), a smart calomel 
purge to start with, low diet, and absolute quiet m a dark room 
The patient should be kept from going about his work for at least 
six weeks 

3 > Depressed and Punctured Fractures usually involve the vault 
of the cranium, and are due to direct violence, either from a fall or 
blow, causing a simple or compound fracture, or from a penetrating 
injury occasioning a punctured fracture In both cases there is often 
p. considerable amount of comminution 

It is quite possible for the outer table to be broken and depressed, 
without any injury to the inner, where an air cavity exists m the 
bone, or if the diploe is very thick , thus, the bone may be driven in 
over the frontal sinus without injury to its inner wall, or the mastoid 
may be similarly affected The inner table has also been broken, 
and fragments even separated, as a result of a simple depression 
without fracture of the outer table , this rarely occurs m adults, but 



AFFECTIONS OF THE SCALP AND CRANIUM 


753 


is not uncommon m children Amongst the latter, it is also possible 
for a considerable depression to exist without any fracture even of 
the inner table 

More usually both 

inner and outer tables 

are involved, and when / * ; 

such is due to force 


reaching it from with- 
out, the inner table is 
always more damaged 
than the outer, espe- 
cially in the punctured 
variety (Fig 273, A 
and B) When, how- 
ever, the force is ap- 
plied from within, as 
by a bullet which has 
traversed the brain, the 
outer table suffers more 
than the inner The 
causes of this condi- 



tion are similar, from 
whichever side the 
force comes , we shall, 
however, only discuss 
the case of a wound 
coming from without 

(a) The inner table is 
less supported than the 
outer, having merely 
the soft brain and dura 
mater within, and 
hence is extensively 
splintered, just as a 
nail driven through an 
unsupported piece of 
wood causes ripping 
up of its under surface 

(b) -The -Moss of~ mo 
mentum of the frac- 
turing body will assist 
this , the greater the 
momentum of a bullet, 
the more cleanly it 
cuts, a smaller mo- 
mentum breaking or 


A 



B 

Fig 273 — Depressed Fracture of Skull seen 
from Without and from Within (King s 
College Hospital Museum ) 


splintering rather than cutting , of course, a considerable amount of 
force is expended in penetrating the outer table ( c ) The debris 
caused by the injury to the outer table will add to the bulk of the 


48 
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penetrating body, and its wedge-like action still further increases the 
injury to the inner table (d) All force tends to radiate and diffuse 
itself from the spot struck, and hence, if the outer table is first 
injured, the force will be disseminated over a much wider area of 
the inner 

The Symptoms and Signs arising from a depressed fracture vary 
widely in their nature, and are partly due to the injury inflicted on 
the bone, partly to that sustained by the brain, whilst the septicity 
or not of the wound is of the gravest significance 

Locally, when an external wound is present, one sees blood or 
cerebro spinal fluid escaping, or even brain-substance protruding 
The damage to the bone may be seen or felt, and the extent of the 
depression or comminution ascertained When there is no external 
wound, a hsematoma of variable size forms under the scalp, more or 
less obscuring the fracture The character of the lesion is a matter 
of considerable importance from a prognostic point of view When 
the bone shelves evenly in all directions, a pond or saucer fracture is 
said to be present, and such is tolerably amenable to treatment , 
when, however, the depression is sudden and complete, the detached 
portion lying below the level of the rest of the bone, it is termed a 
gutter fracture, and the piognosis is increasingly grave The two 
forms are, however, often associated Necessarily, considerable 
variations are met with m this type of fracture, according to the 
nature of the injury and the means by which it was inflicted. Thus, 
if it is due to a fall on the vertex, there is often a ragged, irregular 
scalp wound, through which the depression can be seen or felt , if 
caused by the puncture of a sharp tool, such as a pickaxe, there is 
only a small external opening corresponding to the hole m the skull, 
m which the point of the instrument may be found embedded A 
slicing cut with a sabre or hatchet produces a clean incision through 
the scalp, together ivith a linear groove in the skull, perhaps some- 
what bevelled, which may or may not penetrate its whole thickness 
Sometimes detached portions of the skull are raised above their 
ordinary level, constituting an elevated fracture , it is usually as 
sociated ivith depression of surrounding parts 

Gunshot tnjunes of the skull manifest any degree of severity, accord- 
mg to the velocity and angle of incidence of the projectile A non- 
penetrating wound produces either a severe localized contusion or a 
depression with or without comminution If a modern conical bullet, 
travelling at a high rate of speed, strikes the skull, it will probably 
penetrate, and possibly may trarerse both sides and thus escape, 
doing comparatively little harm, except along its immediate track 
If, hower er, the bullet is of an expanding type, or if it is travelling 
slowly, it may cause a much more serious lesion 

I a Sl,,l pl e dcpicssed ft actm e the patient usually suffers from con- 
; cussion, followed almost immediately by compression, the latter due 
m part to the depressed bone, but mainly to exudation of blood and 
bruising of the brain, and if this is at all extensive and remains 
unrelieved, a fatal result quickly follows Where, however, the 
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depression is but slight, the symptoms of compression may be absent 
or not marked, and the patient recovers, perhaps to become the 
subject of traumatic epilepsy or insanity at a later date, induced 
by the irritation of the dura mater and of the subjacent cortex If 
the depressed fragments irritate the motor area, convulsions, spasms, 
or paralysis may be thereby induced 

In a compound dcpnsscd or punctmcd fracture the immediate effects are 
not necessarily severe, the patient perhaps not even suffering from 
concussion, though brain substance presents in the wound , the more? 
limited the spot injured, the less the concussion The explanation oft 
this fact is that the blow has expended its force in fracturing the| 
cranium, and hence does little harm to the brain, m the same way ’ 
that a watch may receive but slight damage from a fall if the glass is 
broken, whilst if the latter remains intact the works are liable to suffer 
Left to itself, such a fracture is sure to become septic , and piflamma 
tion of the bone, brain, or membranes will follow 

Septic osteitis leads to necrosis of the fragments, which may be 
seen lying dead and yellow at the bottom of the wound, whilst the 
inflammation may either spread along the diploe to the surrounding 
bone, causing extensive necrosis with pyaemia, or between the bone 
and the dura mater, leading to a subcramal abscess 

When once the dura mater has been penetrated, inflammation is 
liable to spread to the meninges, and then a diffuse or localized 
suppurative meningitis, accompanied or not with a localized suppura- 
tion of the brain, will ensue Even it the dura mater has not been 
opened by the injury, the irritation of depressed spicules of bone and 
the presence of a septic exudation often lead to its ulceration at a 
later date If there is a free external opening, allowing a ready exit 
to the discharge, and thus preventing tension, the process may be 
quite limited, and compression of the brain or diffuse septic meningitis 
is avoided , but if the bones are locked together as ivell as depressed, 
and the external wound is small, retention of inflammatory products 
may lead to their diffusion, and the symptoms of compression will 
soon become evident A hernia cerebri may also form subsequently 
When the fragments of depressed bone are early removed, even if 
perfect asepsis is not attained, the patient has a good chance of 
recovery, whilst laceration of the dura need not result in menin- 
gitis, since the opening m the subdural space can be shut off by 
adhesions of the arachnoid m a very short time 

When an aseptic condition of the wound is obtained by early mter- 
feience, and depressed fragments of bone are successfully elevated or 
removed, the prognosis becomes much better, and the case may run 
an uncomplicated course towards recovery, unless some deeper 
cerebral lesion co-exists 

The Treatment of these cases has been much changed by the intro- 
duction of antiseptics, the opinion now prevalent being that a patient 
runs greater risks from leaving a slight depression unrelieved than by 
making even what may prove to be an unnecessary exploration The 
object of the operation m all cases is to elevate depressed bone and 

4b — 2 
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to remove sharp edges of fragment^ which might injure the dura 
mater We may epitomize the treatment thus 
I (1 ) In all punctured fractures, operate 
| (n ) In all compound depressed fractures, operate 
I (in ) In simple depressed fractures In adults, always operate, m 
(children, if gutter-shaped, operate , if pond-shaped, wait for symptoms, 
kmless the fracture is a bad one 

The most debatable of these propositions is that relating to the 
simple depressed fracture in an adult It may be objected that many 
such cases have recovered without operation, and that therefore m 
shallow depressions one should wait for symptoms , but, whilst 
admitting the fact, we recall cases where the neglect of such treat- 
ment has led to serious trouble, and we have been called on not 
unfrequently to trephine for traumatic epilepsy due to this very type 
of injury The operation is so slight, and the risk so insignificant 



Fig 274 — Instruments used in Trephining for or Elevating a De 
pressed Fracture, including Trephine, Elevator, and Hei’s Saw 
(Down Brothers ) 

when asepsis is maintained, that the patient should be given the 
benefit of an exploration, especially since one can never be certain of 
the amount of injury sustained by the inner table 

When an operation has once been decided on, the sooner it is 
undertaken the better The scalp should be shaved and thoroughly 
purified An anaesthetic may or may not be given, according to the 
condition oPthe patient In, a ^simple depressed fracture the, surgeon 
should never incise the skin directly over, the wound, but should 
Turn down a flap to avoid the presence of a cicatrix over the lesion 
in the bone Having cleared away blood-clot and exposed the 
fracture, some loose fragments may present, and the removal of these 
may permit of the introduction of an elevator , if more room is 
required, Hoffmann’s bonexongeur will suffice to enlarge the opening 
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If there are no loose fragments, it is sometimes possible to make an 
opening by sawing off a corner of bone with a Hey^s .saw If neither 
of these plans is feasible, an opening must be'made with a trephine 
The centre-pm is placed upon some firm undepressed bone as near 
the margin as possible (Fig 275), and a circle of bone removed 
An elevator can now be introduced, the fragments prised up into 
position, and the condition of the inner table investigated Care 
must be taken m removing loose 


fragments not to tear the dura mater 
by injudicious violence , especially is 
this the case when the fracture lies 
over one of the venous sinuses 
Sufficient bone must be taken away 
to allov the whole of the damaged 
area to be examined The bony 
tissue taken away during the opera 
tion should be kept m warm boracic 
lotion or saline solution, or may be 
tucked in- under the flap and thereby 
protected When the loss of sub- 
stance is small, there is no need to 
replace the fragments , but when it 
is of considerable size, it is vise to 
attempt this, wedging them accurately 
together, so that none he loose in 
the wound An opening for drainage 
may be left between them, if need be 
In other cases they may be chipped 
up into small pieces and powdered 
over the wound 

If the dura mater has been injured, 
brain substance mixed with blood 
may escape as soon as the flap is 
raised When the bone has been 
dealt with, any protruding portion of 

cerebral material is removed, and the dura mater lightly stitched 
across the gap The fragments of bone are then replaced as indi- 
cated above, with a small opening for drainage between them If 
the dura mater cannot be closed, an attempt must be made to 
prevent the formation of adhesions between the bram substance 
and the superjacent tissues — such a fertile source of traumatic 
'epilepsy This is best effected by introducing a piece of sterile 
igold-foil (or some similar substance) between the bram and the 
dura mater 

In a compound dcpicsscd fiachnc the conditions vary so much that it 
is difficult to give precise indications for treatment As a general 
rule, however, the scalp is first shaAed and purified , a flap is then 
turned up so as to expose the bony lesion Loose fragments of bone 
are removed, and depressed portions ele\ated in the usual way It 





I'm 275 — Punctured Fracture 
of Skull showing Spot i or 
Application of Trephine 
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is generally unwise to replace bone^in. these cases, as they are 
"prSfeaBly ’infected, and any' attempt to purify them by antiseptics 
“Would beiikely to destroy their vitality The margins of the defect 
are carefully cleansed, and sterile decalcified-, bone-chips may be 
sown o\ er the surface of the dura mater The scalp flap is replaced, 
and, if possible, the original wound sutured after trimming up or 
excising its edges An opening for drainage may be made through 
the lower part of the flap 

Exposed or protuberant brain substance is dealt with as in simple 
fractures, except that it is necessary to purify it by washing with 
some efficient antiseptic, such as 5 per cent carbolic lotion, or a 
1 in 2,000 sublimate solution , of course, drainage is essential in 
these cases, but the drainage tube should be removed, if possible, in 
forty-eight hours, so as to minimize the chances of hernia cerebri 

In a punctincd fiactmc , although the opening in the bone may be 
small, a large circle is removed, since the inner table is almost 
always extensively damaged The centre-pm should rest on sound 
bone, as near the opening as possible "(Fig “"2 7 5), and care must be 
taken to include all depressed fissures in the field of operation If 
need be, the dura mater must be opened up and the bram explored 

In all cases the patient should be confined to bed with the head 
low, and the general rules suitable to head injuries followed It is 
by no means certain that elevation of the depressed bone will relieve 
the symptoms, as they may be due to haemorrhagic effusion into the 
bram which cannot be reached 

For treatment of gunshot injuries of the skull, see pp 241 and 776 

The symptoms and treatment of the intracranial complications of 
head injuries are dealt with in the next chapter 

Affections of the Frontal Sinuses 

These sinuses are cavities m the frontal bones lined with a mucous 
membrane continuous with that of the nose They can hardly be 
said to exist m children, not developing much before the age of 
puberty In adults they vary much in size and shape, and are often 
very asymmetrical , the prominence of the superciliary ridges is no 
guide to their extent 

Fracture of the anterior wall is not uncommon as the result of a 
direct blow, depression of the fragments being produced, but with- 
out cerebral complications If the mucous membrane is torn, 
surgical emphysema of the scalp and face may follow, and is naturally 
increased on blowing the nose In compound fractures, suppuration 
usually occurs, leading to septic osteitis and necrosis of the frontal 
bone, and, if the posterior wall is involved, to a subcramal or even 
a cerebral abscess In rare cases, xvhen the anterior Avail has been 
destroyed, a localized collection of air may form under the skin, and 
remain as a permanent tumour, constituting ivhat is knoivn as a 
pneumatocele capitis, it rises and falls with forced respirations A 
similar condition may also result from a fracture into the mastoid 
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cells , m either situation it should be treated by compression, or, 
failing this, incision 

Inflammation of the frontal sinus is caused by extension of catarrh 
from the nose, by penetrating wounds or fractures, by foreign bodies, 
or it may be secondary to disease of neighbouring bones 

Acute Inflammation is usually of a catarrhal type, and produces 
frontal headache, tenderness and pam on pressure both above and 
below the eyebrow, and a feeling of dulness or apathy Constitutional 
conditions, pyrexia, etc , may also be present In such cases the 
forehead should be constantly fomented, and the patient inhales 
steam from hot water to which eucalyptus and menthol ha\e been 
added , rest m bed and suitable purgatives are also necessary 

Acute Suppuration of the smus is generally traumatic, and then 
is liable to extend into the frontal bone, giving rise to an acute 
osteo-myehtis, which may spread rapidly The posterior wall of the 
sinuses is extremely thm, so that the membranes of the brain are 
easily invaded, and an abscess may develop m the frontal lobe 
Occasionally extension of mischief to the cavernous or other venous 
sinuses may follow 

The case must be treated by laying the cavity open and draining 
it For this purpose a curved incision is made along or immediately 
below the eyebrow, and the soft parts stripped from the bone, through 
which a sufficient opening is made with a gouge close to the middle 
line , the pus or mucus is removed, the interior very gently curetted, 
and the passage into the nose explored and dilated so as to allow of 
free drainage The cavity is syringed out for some days, and the 
wound usually closes readily, although a fistula occasionally remains 
A median vertical incision is useful if there is any doubt as to which 
smus is involved, or if both are affected 

Should acute osteo-myelitis develop, vigorous measures are 
necessary In a case of this type recently under treatment, incisions 
were made along each eyebrow from the middle line, and a vertical 
one extending from the hair to the root of the nose The flaps thus 
formed were thrown back, the sinuses freely opened, and their 
anterior walls entirely remov ed a large amount of the frontal bone 
was also taken away until healthy diploe free from purulent infiltra- 
tion was reached During the process the posterior wall of the 
right sinus was removed, and a large cerebral abscess opened The 
patient made a good recovery, although a considerable amount of 
dead bone had to be subsequently taken away 

Chronic Empyema of the frontal smus may be the outcome of an 
acute catarrhal inflammation or may be chronic from the first, 
extending upwards from the nose Pus is constantly found in the 
anterior portion of the middle meatus, and its discharge is not much 
influenced by the position of the head Frontal headache is often com- 
plained of, and there may be some localized tenderness on pressure. 
If the infundibulum becomes blocked, the pus may collect and lead 
to distension of the cavity, the bony walls gradually yielding and 
thinning before the pressure A similar condition occasionally results 
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from distension of the cavity with mucus (hychops) When the 
walls are sufficiently thinned, eggshell-crackling may be noticed 

In the Treatment of chronic empyema external operation must, if 
possible, be avoided, since experience has shown that it is associated 
with a definite mortality, due to acute osteo myelitis The mtranasal 
condition is carefully treated , the anterior portion of the middle 
turbinal is removed so as to give a better exit to the discharge, and 
a skilled rhinologist may be able to pass a tube up the infundibulum 
and wash out the cavity Should these measures fail to give relief, 
and should urgent symptoms appear, then the cavity must be opened 
as described above, and a tube passed through into the nose, the 
external wound either being closed at once (Luc), or left open for 
a few days and packed with gauze. 

The chief Tumours growing from the frontal sinuses are mucous 
cysts or polypi and ivory osteomata , they may also be involved m 
diffuse sarcoma or carcinoma, but the disease is then not limited to 
the sinus The main symptoms and signs result from distension of 
the walls of the cavity, which may yield anteriorly, causing a large 
frontal swelling, or the posterior wall is absorbed, leading to cerebral 
compression, or the upper wall of the orbit may be depressed, causing 
dislocation of the eyeball, and possibly blindness (Fig 44, p 195) 
Tumours which have attained considerable dimensions can rarely 
be removed, death then resulting from cerebral compression , but 
occasionally bony masses may necrose, and become loosened by 
suppuration around them, and in a few cases they have been taken 
away successfully 
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AFFECTIONS OF THE BRAIN AND ITS MEMBRANES 
Cramo-Cerebral Topography 

It is scarcely necessary or desirable m a students’ manual to deal 
exhaustively with this subject The mam facts can alone be referred 
to, and larger text-books of operatixe surgery or surgical anatomy 
referred to for further details 

The Fissure of Rolando may be found topographically by the follow- 
ing methods (a) The upper extremity of the fissure corresponds to 
a point i centimetre (or 4 inch) behind the centre of the line extend- 
ing from the fronto nasal suture to the external occipital protuberance 
The direction of the sulcus is downwards and forwards at an angle 
of about 67° to the middle line This may be indicated by laying a 
half-sheet of letter-paper over the skull, the long side corresponding 
to the middle line, and with its centre over the upper limit of the 
fissure , the anterior half is now folded over obliquely from this 
point, leaving an angle of 45 0 between the front of the paper and the 
middle line of the skull , and then the same process is again repeated, 
bisecting the angle and leaving one of about 67°, so that the anterior 
limit of the folded paper corresponds to the line of the fissure, which 
is about 3^ inches m length A ‘Rolandometer,’ consisting of two 
strips of flexible metal united at the appropriate angle, is now sold 
by many instrument makers As a general rule this ‘ Rolandic line ’ 
will cross the fissure about its centre, being m front of the fissure 
abo\ e and a little behind it below , but it is sufficiently accurate for 
practical purposes ( b ) A less exact method is that defined by 
Dr Reid, the measurements for which are all worked from the so- 
called Reid’s base-line, which is one drawn on the skull from the 
lower margin of the orbit backwards through the centre of the 
external auditory meatus, reaching the middle line behind just below 
the occipital protuberance (Fig 276) From it are drawn upwards 
two perpendiculars, one (C D) corresponding to the small depression 
in front of the external auditory meatus, the other (E F) to the 
posterior border of the mastoid process The fissure of Rolando 

* Tor a recent renew of the relative accuracy of various methods, see a paper 
bv Berrv and Shepherd But Med Joitin p 13S2 November 19 1904 

701 
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extends from the upper limit of the posterior vertical line to the 
point where the anterior line intersects the fissure of Sylvius 

To map out the Fissuic of Sylvius, (1) Retd utilizes a line drawn 
from a point 1 j 'inches directly behind the external angular process 
of the frontal bone (Fig 276, A), and about the same distance above 



Fig 276 — Diagram of Head to indicate 
Method of Finding the Fissures of 
Rolando and Sylvius bi Reid’s Method 
(After Reid ) 

Sy a fiss , Anterior branch of Sylvian fissure, 
P O Fiss , paneto occipital fissure tians 
fiss , transverse fissure along line of ten 
tonum A external angular process of 
frontal bone B, occipital protuberance , 
C D, anterior perpendicular m front of 
tragus E F posterior perpendicular through 
back of mastoid process 


the zygoma, to a spot p inch 
below the most prominent 
part of the parietal emi- 
nence The undivided 
portion of the fissure is 
represented by the first 
-j- inch, and from here the 
anterior limb (Sjy a fiss ) 
rises vertically upwards for 
about an inch, whilst the 
posterior limb extends 
backwards for the rest of 
the line If prolonged to 
the middle line behind, it 
indicates with tolerable 
accuracy the situation of 
the paneto-occipital fissure 
(P O Fiss ) Careful in- 
vestigation, however, has 
shown that no great reli- 
ability can be placed on 
this method 

(2) Hare and Thane 
suggest the following 
measurements, which in 
the majority of adult skulls 
may be looked on as sub- 
stantially accurate To 
find the Sylvian point (1 c , 
the point of bifurcation of 
the suture), a line is drawn 
horizontally backwards 


from the fronto-malar suture for a distance of 35 millimetres, and 
from the posterior end of this a vertical line upwards for 12 milli- 
metres , the upper extremity of this line is the Sylvian point The 
posterior limb of the Sylvian fissure is indicated by a line drawn 
backwards from the fronto-malar suture through the Sylvian point 


to the lower part of the parietal eminence 

The external limb of the paneto-occipital fissuic corresponds almost 
exactly to the lambda 


Professor Chiene of Edinburgh has devised an ingenious and com- 
plicated method of topography, but recent investigations indicate 
that, although it is satisfactory for the Sylvian point and fissure, it is 
not always to be relied on m other directions, and the plans above 
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indicated are quite sufficient for practical purposes After all, when 
it is a matter of operation, surgeons do not limit themselves to a small 
trephine opening, but remove considerable portions of the cranium 

Methods of Opening the Cianmrn 

In the old days but one instrument was employed for this purpose, 
viz , the trephine , but our increasing knowledge of cerebral lesions 
and the security given by aseptic methods have necessitated a con- 
siderable elaboration in the methods of operating on the cranium 

1 Simple tiephmmg is still employed m dealing with many trau- 
matic lesions where an extensiv e exposure of the bram is not required 
The modern trephine (Fig 274) is usually fitted with a solid metai 
handle to render sterilization easy, and the crown is usually bevelled 
and not straight, so as to check the liability to slip inwards and 
wound the dura The scalp is incised and turned aside, usually by 
raising a flap which has its base downwards, so as to ensure its 
vitality The pericranium is stripped from the bone, and the trephine 
applied with the centre-pm projecting As soon as a well-marked 
groove has been made, the centre pm is withdrawn or removed, and 
the instrument carried through the cranium An increased flow of 
blood will often indicate when the diploe is reached, and care must 
be taken not to injure the dura To this end the groove in the bone 
is carefully examined from time to time by a flattened probe or the 
blunt end of a needle, and the more so when the operation is under- 
taken in a region where the bone is known to be of irregular thick- 
ness The disc is removed by an elevator (Fig 274) Considerable 
bleeding sometimes takes place from the section of the bone, but can 
usually be controlled by crushing the spot with powerful forceps, or 
by rubbing m Horsley’s wax (carbolic acid, 1 part , oil, 2 parts , wax, 
7 parts) If the opening is not sufficiently large, it may be increased 
by the bone rongeur, Hey’s saw or cutting pliers, or even by the 
trephine 

2 In many cases of cerebral abscess the trephine is unnecessary, 
as the causative focus ( c g , mastoid disease or frontal sinus empyema) 
is opened up, and the cranial cavity can then be reached by remov mg 
the deeper portions of bone with a gouge When well inside the 
skull, a bone rongeur or de Vilbis’ punch will suffice to enlarge the 
opening Even when the ciamum is intact, the gouge is used by 
some in preference to the trephine to make the first opening 

3 When a considerable area of the brain needs exposure, as m the 
case of cerebral tumours, various plans are adopted 

(a) Some surgeons utdize a large 2 inch trephine, but this is 
obviously undesirable owing to the irregular thickness of the skull, 
and the difficulty vffiich necessarily attends the equal deepening of 
the groove m all directions over such a large circumference 

(b) When there is no likelihood of being able to replace the bones, 
a small trephine hole and enlargement by the rongeur maj be 
relied on 
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(c) Of late, however, some form of Wagner’s osteoplastic method 
has been chiefly used In this a flap of scalp tissues is turned down 
together with the underlying bone, laying bare the dura mater 
Some surgeons divide the bone along the line of incision with a 
chisel and mallet , this is not to be recommended, as the dangers of 
serious concussion of the brain from such a plan are not to be over- 
looked Others use a circular saw , but probably the simplest way 
is to make four small trephine openings at the corners of the flap, 
and connect these either by the use of a Hey’s saw, or by a Gigli 
saw (z e , a piano-wire with a screw-thread turned on it, and with 
handles attached at each end), passed by means of a probe under the 
bone from one opening to another, or by the use of a rongeur on two 
sides, whilst the upper end is sawn through by a Hey’s saw set on 
the slant, so that the incision is bevelled, thereby preventing the 
bone from slipping in when replaced, and the base is divided by a 
Gigli saw 

This osteoplastic procedure is a serious one, attended by consider 
able shock and hasmorrhage, and therefore is often undertaken as a 
preliminary measure a week or ten days before the lesion in the 
bram is dealt with 

Lumbar Puncture m the Diagnosis of Cerebral Lesions 

It is a very easy matter to withdraw a quantity of the cerebro- 
spinal fluid for examination by lumbar puncture A stout antitoxin 
or exploring needle should be selected and sterilized by boiling, and the 
skm in the region of the third and fourth interspaces in the lumbar spine 
(the spinous process of the fourth vertebra is on a line joining the iliac 
crests) is to be carefully sterilized as if for a major operation The 
point of the needle is then inserted in the middle of the fourth inter- 
space and about a third of an inch from the middle line , it must be 
pointed forwards, with a -very slight inclination inwards and upwards 
In most cases it will go straight into the spinal canal below the 
termination of the cord, and the fluid will escape If bone is en- 
countered, it is advisable to withdraw the needle completely and 
re-insert it at a slightly different angle In cases of repeated failure 
the third interspace may be tried 

Normal cerebro-spmal fluid is as clear as water, contains a trace 
of albumen and of a copper-reducing substance, but practically no 
cells It escapes drop by drop 

In acute, meningitis, due to organisms other than the tubercle 
bacillus, the fluid is turbid and contains much albumen There are 
numerous cells present, most of which are polynuclear leucocytes 
Bacteria may be detected by suitable methods of staining or by 
cultures 

In tubciciilous meningitis the fluid is almost clear, and contains a 
slight excess of albumen and of cells , the latter are almost all 
lymphocytes Tubercle bacilli may be found, but a careful search is 
necessary In all varieties of meningitis the fluid is secreted under 
excessive pressure, and usually issues from the needle in a stream 
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In cerchal abscess the fluid is normal, but may be under excessive 
pressure Lumbar puncture is a most important adjunct m the 
diagnosis of the intracranial complications of middle-ear disease 
In ft acturc of the base of the ham or of the spinal column, blood usually 
appears m the cerebro-spmal fluid within a few hours of the injury 
A small amount of blood from the tissues through which the needle 
has passed may occur in the first few drops of fluid under any 
circumstances, and should be discounted , m hgemorrhage the blood 
is intimately mixed with the fluid 

/ 

G eneral Conditions q fpthe. Brain , after. Head. Injuries' y, 

f - -- the Brain, or stunning, is a clinical condition' 

1 more or less complete suspension of its functions 
as a result of an injury to the head, which results m some commotion 
of the cerebral substance, and may or may not be associated with 
haemorrhage It varies with the severity of the cause from a slight 
momentary giddiness and confusion of thought to the most complete 
insensibility, and is closely allied to shock, from which it is often 
distinguished with difficulty ‘ * ~ 

In fatal cases, one finds on post-mortem examination merely the 1 
same conditions as obtain m shock, viz , engorgement of the lungs, 
viscera, and the right side of the heart, whilst the brain presents some 
lesion of varying severity, from merepunctiform ecchymoses to actual 
dvsintegration-and disorganization* 1 he symptoms are supposed to 
be due to a paralysis of the vasomotor centres in the medulla and 
subsequent loss of vascular tone, allowing the blood to gravitate to 
the most distensile parts, viz , the portal system Reflex inhibition 
of the heart through the vagus may also assist m their production 
More recently Duret has suggested that the blow on the skull causes 
a temporary localized depression of the bone, and this leads to com- 
pression of a cone shaped area of the brain substance As a result, 
the cerebro spinal fluid is displaced and forced downwaids to the base 
of the skull, where it tends to collect, particularly m the fourth 
ventricle, and thus the vital centres grouped around this space are 
compressed This explanation of concussion is very feasible 

The Symptoms vary considerably m degree, but m a well-marked 
case the stage of concussion is evidenced by unconsciousness, more 
or less complete, although the patient can sometimes be roused by 
shouting , he lies on his back, with the muscles relaxed and flaccid , 
the eyelids are closed, and the conjunctivas may be insensitive , the 
pupils vary, but are equal and often contracted, usually reacting to 
light , but in bad cases they are dilated, and do not contract \\ hen 
light us -admitted ThcTsurface of the body is pale cold, and clammy, 
and m severe cases insensitive e\ en to strong electric shocks The 
lespirations are slow, shallow, and sighing, whilst the pulse is -weak, 
fluttering, and scarcely sensible to the fingers , the temperature is 
subnormal , the sphincters are relaxed, with perhaps unconscious 
e\ acuations from both bladder and bowel The reflexes are present 
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in j:he m ilder cases, though sluggish , m the more severe they may 

beTentirefy absent ~ 

- -This condition may last for a considerable time, and then pass 
slowly into more profound unconsciousness and death, or be followed 
by the phenomena of inflammation, compression, or cerebral irritation 
If, however, the case is going on to recovery, reaction soon begins to 
manifest itself The patient is presumably put to bed, and warmth 
carefully applied to the extremities The first sign of reaction is 
probably a slightly increased rate of both breathing and pulse, whilst 
he may be able to tell his name and address , sometimes the earliest 
indication of recovery is that he turns on his side, and pulls the bed- 
clothes up to his face, since he feels cold and chilly as a result of the 
cutaneous anrnmia Gradually he becomes more and more rational, 
and the functions of both mind and body are restored, reaction being 
fully established by the occurrence of vomiting, due to a condition of" 
cerebral hypersemia following the anaemia Probably - he suffers from 
headache for some days, and a slight amount of fever will follow, but 
this passes off, and leaves the patient either quite well, or with a 
somewhat irritable bram requiring prolonged rest Subsequent events 
may, however, prove that more mischief has been done than appears 
at first One sequela of concussion may be that some special function 
of the bram is permanently lost or impaired, such as memory, hearing, 
or vision , thus, a patient may forget the names of places or persons, 
or may lose all memory of time , speech may become defective or 
stammering, or a certain amount of asthenopia (weakness of vision) 
may supervene Such individuals are very liable to recurrent attacks 
of inflammation, one of rvhich may prove fatal Others are left with 
an inordinately irritable bram, incapable of standing excess of 
v ork or errors of diet , and m such a sudden fatal issue is not un- 
common Others, again, seem to suffer from a general loss of nerve 
tone (neurasthenia), rendering them incapable of fulfilling their 
ordinary duties m life 

The Treatment of concussion very closely resembles that of shock, 
viz , the patient is at once put to bed, with the head low, and is 
covered with warm blankets , hot- water bottles may be applied to the 
extremities, and friction to the surface Any needless stimulation 
must be avoided for fear of exciting haemorrhage , an enema of hot 
coffee may be given, or, if in extiemis, brandy, or a hypodermic mjec- 
tron-of strychnine A good purge, such as 5 grains of calomel, or a 
drbp~or~two of croton oil on sugar, should be administered after 
reaction m the milder cases, but whilst still unconscious in the graver 
forms, and the patient is then kept for some days m bed on a restricted 
diet, with the bowels freely open and all sources ot excitement excluded 

When t he unconsciousness is prolonged, and the absence of signs 
of fracture ”of the cranium or of focal symptoms pre\ ents the localiz- 
ing of the lesion, the head should be. shared, and anjpebag orXeiter’s, 
tubes applied , the bowels are kept acting freely, and the state of the 
bladder attended to , the room must be kept dark and quiet, the 
attendants making as little noise m walking and talking, etc , as 
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possible , sufficient nourishment must be given eithei by a spoon if 
the patient can thus take it, or by nutrient enemata or a nasal tube 
Cerebral Irritation — By cerebral irritation is meant a clinical con- 
dition which sometimes follows concussion, characterized by great 
irritability of both mind and body It usually results from blows or 
falls on the temple, forehead, or occiput, and is probably due to a 
superficial laceration of the brain, possibly m the frontal region, and 
to the hyperaemia caused by its subsequent repair 

The /Symptoms are very characteristic, Vnd usually manifest them- 
selves (two or three days after the injury I They may be divided into 
two groups' - ' '"(I ') ' 'Bodily Symptoms The 7 patient lies on his side in a 
condition of general flexion, the back arched, the legs drawn up to 
his abdomen with the knees bent, and the hands and arms drawn m 
He is restless, and may toss about, but never fully extends himself 
or lies supine The eyes are closely shut, and he resists all attempts 
to open them , the pupils are contracted , the temperature is usually 
a little raised, but the surface of the body and head are both cool , the 
pulse is quiet but weak , the sphincters are usually m a normal con- 
dition, and the excreta are often passed m the bed, but the bladder 
may occasionally need to be emptied by catheter In some mild 
instances the patient may get up to empty his bladder and then 
return to bed ( b ) Mental Condition The patient is by no means 
unconscious, but he takes no heed of what is passing around, and is 
intensely and morbidly irritable When disturbed, he will gnash his 
teeth, frown, swear, and resent the intrusion in the most expressive 
manner At the end of a few days, or perhaps after a week or two, 
a marked alteration m the condition of the patient usually shows 
itself He is less irritable, begins to stretch himself out, and with 
this is conjoined an improvement m both pulse and temperature A 
change is sometimes noticed in his mental state, since he may be 
quite childish and weak ‘ Irrita bilit y gives way .to fatuity ’ (Erich 
sen) In this stage he may need to be treated as a child, and even 
taught the names of persons and things , later on he may glibly 
detail the history and cause of his accident, giving a fresh story every 
day, but frequently there is an absolute lapse of memory concerning 
the accident and the events which led to it After a time the brain 
recovers, but more or less serious after-effects are likely to ensue 
Sometimes the symptoms pass over, however, into those of subacute 
or chronic meningitis 

In the Treatment the surgeon must remember that there is a con- 
siderable tendency to asthenia, and hence, while the patient is kept 
quiet and free from all noise or excitement, he must be well supported 
by a light and nourishing diet The head should be placed low and 
shaved, and Leiter’s tubes fitted on, if the patient will permit it but 
it !s bettei to omit this entirely than to apply cold intermittently 
1 he bowels must be kept well open, and possibly small doses of 
bromides, or even opium, may be useful If any signs of meningeal 
inflammation follow, such as rise of temperature and pulse, heat of 
head and great sleeplessness, blisters or leeches may be 'applied 
locally, and mercury administered internally 
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Compression of the Brain — Compression is the term given to a 
clinical condition due to some abnormal and excessive mtra-cramal 
pressure which disturbs the functions of the brain In the earlier 
stages a displacement of cerebro-spmal fluid from the cranium to the 
vertebral canal may relieve the symptoms , but as the pressure 
increases, the brain substance itself suffers, the cortical centres being 
involved first, and the medulla last When of traumatic origin, it 
may arise from the following causes (a) Depressed bone or the 
presence of a foreign body, in which case the symptoms of concussion 
merge directly into those of compression, and usually without any 
interval of consciousness It is probable, however, that m these 
cases the symptoms are due more to the associated haemorrhage or 
inflammation than to the actual cranial lesion ( b ) Extravasation 

of blood within the cranium, either outside the membranes, or on the 
surface of the brain, or within its substance If the bleeding is 
extradural, there will probably be a short interval of consciousness 
between the concussion and the compression, if the bleeding is cere 
bral, the symptoms of compression may manifest themselves at once 
without any interval being noticed ( c ) It may be due to an acute 
spreading oedema, the explanation of which is subsequently given 
(P 77 1 ) 00 It may arise from a collection of inflammatory exuda- 

tion or pus, in which case the symptoms are preceded by those of 
inflammation, and at the earliest will not manifest themselves before 
the third day, whilst they may be deferred for a week or two 
^Compression may also arise as a result of idiopathic heemorrhage, 
tumours, gummata, or abscesses, e g , as a complication of middle-ear 
disease 

The Symptoms of compression are essentially those of coma When 
the condition is well established, the patient lies on his back absolutely 
unconscious, and cannot be roused either by shouting or shaking 
His breatjnng is slow, la boure d, and stertoro us, the lips and cheeks 
being puffed m and out The stertor ansesTrom paralysis of the soft 
palate, and the puffing of the cheeks from paralysis of the facial 
muscles In the jater stages the r espirations jnay3jLimore__rapid-and 
irregular-, somewhat approaching the Cheyne-Stokes type Death 
arises from cessation of the respiratory act The pulse is full and slow 
at first from irritation of the vagus and vasomotor centres, but later 
on becomes rapid and irregular, owing to increased pressure upon 
and exhaustion of these medullary centres The surface of the body 
may either be cool, hot, or perspiring , the body temperature similarly 
varies, m some cases being hyperpyrexia!, in others low, and where 
the compressing force is unilateral, there may be some difference on 
the two sides of the body The pupils become dilated without 
responding to light, but vary according to the degree of compression 
and the situation of the compressing agent If the cerebral pressure 
is equally diffused, both pupils first contract, and then gradually 
dilate and become reactionless , but if one hemisphere is affected 
more than the other, the pupil on that side passes rapidly through 
these changes, whilst on the opposite side they are not developed 
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until later Thus, it is a common thing to find the pupils unequal 
in size, and reacting differently to light The whole body m the 
later stages is in a condition of motor' paralysis, but at an earlier period 
of the case there may be some difference on the two sides, if the 
lesion is unilateral , thus, if the left side of the brain is primarily 
affected, a right-sided hemiplegia is likely to be present at a time 
when the muscles on the left side can still respond to cerebral stimuli 
A localized compression involving the motor area may lead to con- 
vulsions in the corresponding group of muscles The bladder is 
paralyzed, and hence retention ensues, whilst the sphincter am is 
relaxed, and feces pass involuntarily, although marked constipation 
is usually present 

The symptoms in some cases are ushered m by severe pain or 
headache, which is partly due to pressure upon and tearing of the 
dura mater, and partly to the altered vascular conditions of the 
brain , the bram substance itself is not sensitive, and hence the pain 
is not directly referable to any lesion of or pressure upon it 
Naturally, the clinical picture is modified according to the cause of 
the compression, and it is impossible to discuss here more than the 
general features The course of the case, too, varies widely accord 
mg to whether or not the compressing agent can be removed by the 
surgeon, or absorbed by natural processes Patients not un- 
commonly recover from small cerebral and mtramemngeal hemor- 
rhages causing temporary compression, but rarely do so without 
operation if the symptoms are due to depressed bone, the presence 
of a foreign body, or large exudations of blood, serum, or pus 
The Diagnosis of coma from compression, when a complete history 
of the case can be obtained, is often easy, and, indeed, the whole 
clinical aspect may be so typical that no question as to the cause of 
unconsciousness can be raised But when a person is found m the 
streets unconscious, and no history either of the patient or of an 
accident is obtainable, and no serious lesion of the skull is present, 
the diagnosis is often extremely obscure, since coma may be due to 
many other causes, e g ( a ) Cerebral lesions, such as apoplexy, 

whether the result of hsemorrhage," embolus, of thrombosis , or it 
may be jthe. consequence, of a preceding epileptic fit, or due to a 
rapidly spreading oedema m cases of cerebral tumour or abscess 
( P ) Various toxic ag-ents may induce coma , they may be introduced 
into the system from without, as in the case of alcohol, opium, or 
other narcotics, or may be developed within the body, as m urmmia 
or diabetic coma (c) Heatstroke or exposure to cold may also lead 
to unconsciousness In the latter case there can be but little doubt 
as to the cause, since the patient is cold, pale, and m a state of 
severe prostration , in the former the diagnosis may for a time be 
doubtful (d) Lastly, it must not be forgotten that two or more of 
these conditions may co-exist Thus, a drunken man may fall and 
break his skull, and then the smell of liquor m his breath may lead 
to an erroneous diagnosis 

It is therefore e\ ident that a very careful examination of the patient 
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is required before any conclusion can be arrived at as to the cause of 
the coma, and it is often impossible to make an immediate diagnosis 
In such cases the patient should be carefully tended and watched, 
and not shut up for the night in a police cell without attendance 

The following points should always be observed in the examina- 
tion (i) A rapid note should be made as to the surroundings of 
the patient — whether there is blood or vomit near him, how the 
body is lying, and the nature of the ground (2) The jlepth of the 
coma should be ascertained, and, if possible, the 'man should be 
roused, and asked to give an account of himself (3) A most 
thorough and complete investigation should be made as to his con- 
dition His skull must be first examined, to settle if possible 
whether or not a fracture is present , the surface temperature of the 
body is noted, as also the character of the pulse and respirations 
The tongue should be looked at, as it is often bitten m an epileptic 
fit, and the smell of the breath should also be noted The condition 
of the pupils may throw some light on the case , in opmm-poisonmg 
they are small and equal, a condition also seen m haemorrhage into 
the pons , m alcoholism they are often dilated and fixed, but vary 
considerably m different cases The amount of power and the state 
of the reflexes are then observed, any inequality probably indicating 
a unilateral lesion m the brain The urine must be drawn off, and 
carefully examined for albumen and sugar (4) In dubious cases, 
and especially where there is any suspicion of drunkenness or poison, 
the stomach should be emptied and washed out (5) Finally, if the 
cause is still uncertain, the patient should be put to bed and carefully 
watched 

The Treatment of compression must be, where possible, directed 
to removing the cause When it is due to depressed bone or a 
foreign body, immediate operation is required , collections of pus 
should be opened and blood clots removed Failing such measures, 
the treatment of the condition resolves itself into keeping the patient 
quiet, with the head low and cool, the room dark and noiseless, the 
bowels open (using croton oil on sugar, or enemata, for this purpose), 
and the bladder empty The patient may have to be fed by the 
rectum, and if the breathing or pulse is very laboured, and cyanosis 
begins to show itself, venesection may be advisable Considerable 
interference with the respiration arises from falling back of the 
tongue, as often occurs m profound anaesthesia during surgical 
operations, and if due to this cause the head may be rolled over to 
one side, or the tongue pulled forwards Occasionally patients 
remain m this condition for weeks or months 

Laceration of the Brain — Injuries to the brain and its membranes 
are very frequent complications of 'blows and falls on the head, and 
all the most serious results of these accidents arise from this source 
They are produced m many different ways, and cause very \aned 
symptoms , but the most important distinction to draw is between 
those wounds v hich communicate with the exterior and those vdnch 
do not 
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I Non-penetratmg Wounds of the Brain result from blows and 
falls, which may or may not produce simple fissured or depressed 
fractures of the skull, but not unfrequently the most serious cerebral 
symptoms follow injuries in which the bones do not participate In 
depressed fractures the bram is usually most contused or torn imme- 
diately below the injured spot, but in cases where there is no 
depression, the greatest mischief is frequently found at a point 
exactly opposite to that struck (point of conUecoup), whilst the local 
bruise may be much slighter Thus, in the case of one of our 
students who, in an epileptic fit, fell, striking the left occipital 
region on a stone pa\ement, we found post-mortem a fissured fracture 
at the spot struck and a bruise on the left occipital convolution, 
whilst the anterior portion of the right frontal lobe was severely 
contused, and, indeed, disintegrated The explanation of this fact 
is that the force of the injury is transmitted to the brain substance 
in a wave ivhich concentrates its violence against the opposite side 
of the skull In \ery sharp sudden localized blows, as from a spent 
bullet, local bruising of the subjacent bram may be alone produced 
Pathological Anatomy — The immediate effects of such an injury 
vary considerably There may be a mere bruise, evidenced by a few 
points of extravasation, on the surface or in the gray matter , or the 
more superficial parts of the bram may be totally disintegrated and 
mixed with clots , or, if laceration has occurred, clots may be found 
adhering to the injured spot, or extending from it widely into the 
subarachnoid space, or even, under rare circumstances, into the 
lateral ventricle The later effects m cases where the wound does 
not communicate with the exterior are mainly those of inflammation 
or degeneration Soon after the accident considerable exudation 
follows, causing the ecchymosed bram substance to swell and 
become oedematous , this may speedily subside, but in the more 
serious cases a spi ending cedema may be caused, owing to the pressure 
of the swollen tissues upon the superficial veins m the pia mater , 
the circulation in these is hindered, and increased exudation follows, 
leading to general cerebral pressure and even death, a con- 
sequence hastened .by the excess of cerebro-spmal fluid usually 
induced by the process Under such circumstances the greater part 
of the bram is oedematous and glistening, the injured area being 
yellowisli-red m colour, with evident points of extravasation scattered 
through it Still later, degeneration of the bram substance may 
follow owing to the disturbance of its circulation, and is indicated 
by the presence of a pulpy yellowish mass, soft enough to be washed 
an ay by a stream of water, and containing fat globules and granular 
cells, with debris of nerve fibres (yf//ow softening) If the area 
involved is small and unimportant, the patient may recover perfectly, 
the softened tissue being absorbed if large or implicating important 
centres, death or paralysis must ensue In cases of laceration 
of the bram which reco\er, a tough depressed cicatrix is formed, 
usually adherent to the membranes, and containing haematoidm 
crystals, whilst extia\asated blood may be organized into a dirty 
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brownish lamina, adherent to the pia mater, or into an arachnoid 
cyst 

Clinical History —The symptoms necessarily differ with the 
severity and locality of the lesion 

Whenever concussion occurs after a head injury, and the patient 
recovers slowlyjfrom it, the surgeon will rightly suspect contusion 
or laceration of the brain In the slighter cases recovery is often 
inaugurated by an attack of vomiting, and this is followed by a rise 
of temperature to about ioo° F for a few days, whilst the patient 
complains of fixed pain and headache, which under suitable treatment 
may entirely disappear Some impairment of sense or function 
may, however, persist 

More serious lesions give rise to various symptoms resulting from 
haemorrhagic effusion, and these will manifest themselves either at 
once or within twenty-four to forty-eight houis of the injury Thus, 
if the phenomena of compression supervene at once, without any 
interval of consciousness, a diagnosis of depressed bone or a serious 
haemorrhage into the cerebral substance may be safely made If, on 
the other hand, the patient rallies for a time before the incidence 
of compression phenomena, an extradural haemorrhage from the 
meningeal vessels or venous sinuses may be suspected, or a rapidly 
spreading oedema 

Haemorrhage into the cortex is characterized by irritative or 
paralytic phenomena, which vary with the cortical area involved 
The question of unconsciousness depends on the amount of the 
haemorrhagic effusion 

In the Upper and Middle Fioutal Convolutions neither motor nor 
sensory symptoms are noted, but cerebral irritation and subsequent 
weak-mindedness are likely to follow, especially if the left side is 
seriously involved , lesions to the right frontal lobe do but little harm 
to a right-handed individual Apparently, the intellectual faculties 
are limited to one side of the brain, m the same way as the power of 
speech 

Wounds of the Third Left Frontal Convolutions lead to motor aphasia, 
t c , the inability to produce or articulate words, in right-handed 
individuals , in left-handed people wounds of the right side have a 
similar result Injury to the opposite convolution has no effect If 
only one side is damaged, the other convolution can after a time be 
educated so as to take on the function of the damaged region 

Haemorrhage into the Motor Aiea (Fig 277) results in localized 
convulsions or paralysis, according to the degree of mischief If the 
bleeding is progressive, a regular extension of the convulsions may 
be witnessed, the movements commencing, perhaps, in some region 
which is at the time incapable of voluntary'movement, and spreading 
to other parts of the body Thus, if bleeding is occurring into the 
cortical centres for the face on the left side of the body, paralysis of 
the right side of the face may be present, and it is here that the 
convulsions will start, spreading regularly to the right side of the 
neck, arm, and leg, and then involving the left leg, arm, and side of 
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the head in order, finally becoming general, as in an epileptic fit 
After each convulsion the paralysis is found to have spread 

It is sometimes very difficult to diagnose between a true cortical 
haemorrhage and one which extends diffusely over the cortex in the 
subarachnoid space from the rupture of a vein m the pia mater In 
the latter, however, the paralysis is less marked and the convulsions 
less regular, though perhaps more generalized, but the symptoms of 
compression develop sooner 

Wounds of one Occipital Lobe may cause a temporary hemiopia, 



I ig 277 — Arranglment of the Motor Cortical Centres around the 
Tissuke of Rolando is Indicated 


POP, Parieto occipital fissure T T tentorium, below which is seen the 
cerebellum The sutural lines of the bones are also visible 

but no persistent loss of vision, unless the angular gyrus is also 
destroyed Lesions of the latter region are always associated with 
permanent disturbances of \ lsion 

The Uppa Tcmpoio-sphcnoidal Lobe contains the cortical auditory 
centre, and lesions m this region cause deafness the function of the 
middle and low er lobes is not yet ascertained with certainty 

Injury to the Coiona Rachata leads to paralysis of the regions repre- 
sented by the overlying cortex, but without convulsions or other 
irritative phenomena If the corpus striatum or internal capsule is 
torn or involved in a hamiorrhage coma rapidly supervenes, accom- 
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panied by hemiplegia and perhaps hemiansesthesia Occasionally 
the haemorrhage bursts into the latcial ventricle, and causes a rapid 
rise of temperature, increasing until the patient’s death, together 
with a very rapid weak pulse and increased respiratory rate (40 to 
60 per minute) 

Wounds of the Ceubcllum cause giddiness, vertigo, and ataxy, the 
patient reeling about in a most characteristic manner, as if drunk 
A wound of the Cuts Cerebri occasions more or less complete 
hemiplegia of the opposite side of the body, associated with some 
amount of hemianaesthesia and total paralysis of the 3rd (oculo- 
motor) nerve on the side of the injury 

Laceration or contusion of the Pons Vaiohi , if not immediately fatal, 
may lead to paralysis of the opposite side of the body to the injury, 
together with paralysis of the 5th, 6th, 7th, or 9th nerves, on the 
same side as the lesion, constituting the so-called ‘ crossed paralysis ’ 
Marked contraction of the pupils (myosis) may also be present 
Wounds of the Medulla are usually fatal If, however, the patient 
should escape, he is liable to suffer from disturbed functions of the 
circulatory and respiratory centres, with perhaps Che) ne-Stokes 
respiration and saccharine diabetes 

The later results of a cerebral laceration vary much The patient 
may recover perfectly after a more or less prolonged period of un- 
consciousness, but not unfrequently some loss of power persists, 
which will seriously impau the patient’s subsequent usefulness 
The febrile phenomena already mentioned as characteristic of the 
first few days of convalescence after an attack of concussion may 
pass into a condition of subacute or chronic localized inflamma- 
tion of the injured area, as indicated by pam and headache In 
such cases the pressure of effusion may be so great as to determine 
the onset of unconsciousness m four or five days Occasionally an 
abscess forms deeply in the white substance, and this will be indi- 
cated by the usual phenomena of such a condition, coming on ten 
or fourteen days after the injury 

The formation of cicatrices between the brain and membranes may 
determine the development at a later period of traumatic epilepsy or 
insanity 

The Treatment of these cases is always an exceedingly anxious 
matter for the surgeon In the majority of instances it is merely 
symptomatic, following the usual course adopted in concussion, com- 
pression, cerebial irritation, etc , as indicated elsewhere The patient 
is kept absolutely quiet m bed, with an icebag to the head, and a 
purge administered Depressed bone, if present, will, of course, be 
dealt with by operation Early convulsions and paralysis are care- 
fully watched to see if any indication as to the site of the bleeding 
can be obtained, since it is possible that trephining over the injured 
spot and removing blood-clots or securing bleeding-pomts might be 
adnsable , but the clinical records as to such treatment are not very 
encouraging Late convulsions and paralysis due to inflammation 
are best treated by shaving the head and applying an ice-cap If 



AFFECTIONS OF THE BRAIN AND ITS MEMBRANES 775 

the pulse is full and hard, and the patient otherwise young and 
healthy, general venesection may be adopted , the bowels must be 
moved by a smart purgative, such as croton oil, whilst bromide m 
full doses may be administered If the convulsions continue m spite 
of such treatment, and become more severe and extensive, the patient 
will almost certainly die of coma , trephining over the injured area 
is then distinctly indicated, the surgeon hoping to find and remove 
some clot, or, at any rate, to rehev e tension within the dura 

II Penetrating Wounds of the Brain result from blows or falls, as 
in compound depressed fractures , or from the entrance of foreign 
bodies, such as bullets , or from stabs or puhctures which most 
commonly occur in the weaker parts of the cranium, e g , the temple 
or upper wall of the orbit , or from sabre cuts or axe-wounds, m which 
an oblique or almost valvular incision is made through the scalp and 
cranium, laying bare and wounding the brain and its membranes 

In these cases the general disturbance is often slight, compared 
with the extent of the local injury, so that, although brain substance 
may protrude from the wound, there is sometimes but little con- 
cussion Any of the conditions due to haemorrhage detailed below 
may follow, but they may be less severely felt, except in cases 
where the bleeding is into the substance of the brain, since the 
blood can escape from the wound The inflammatory phenomena 
following such lesions are mainly septic m origin, and may be localized 
or diffuse In the latter instance general memngo-encephalitis 
manifests itself in the course of two or three days, and is rapidly 
fatal , m the former case adhesions prevent the extension of the 
trouble beyond the neighbourhood of the wound Hernia cerebri is 
very likely to follow, and not unfrequently a deep cerebral abscess 
iv ill complicate matters at a later date In cases that have been 
successfully rendered aseptic , the course is similar to that run by a 
non-penetrating wound, except that, if anything, the immediate 
prognosis is better, since the opening m the skull and the possible 
removal of damaged brain substance diminishes the likelihood of 
compression from simple or spreading oedema Where the lesion 
has involved the motor area, permanent monoplegia may persist, 
and traumatic epilepsy is always liable to result owing to the possible 
formation of cortical adhesions 

The Symptoms arising from a penetrating wound of the brain have 
been m measure indicated above In the worst cases immediate 
death may result, or severe concussion, merging quickly into com- 
piession, from which the patient never recovers In the less serious 
cases there will be a varying degree of concussion, followed after a 
shoi t intet val by the phenomena of inflammation, localized or diffuse, 
which will be subsequently described Focal symptoms may also 
arise from destruction of the cortical centres 

Treatment In all cases of punctured or compound depressed 
fracture, we have stated that a thorough exploration of the wound 
should be made, and all depressed or injured bone removed Foreign 
bodies should be also taken aw r ay if found close to the wound , but 
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it is doubtful whether a bullet should be sought for, if it has pene- 
trated deeply into the brain, or if it has traversed the brain and frac- 
tured the bone on the other side Probably an aseptic incision, with 
removal of the splintered fragments and a limited search for the bullet, 
is the best treatment to adopt, and, even if unsuccessful, will do but 
little harm, if the patient's general state warrants an operation 
When he is evidently moribund, it is better practice not to interfere 
Protruding bram tissue is gently removed, and the whole wound 
thoroughly purified with carbolic lotion , even the i m 20 solution 
may be used without fear The dura mater should, if possible, be 
drawn together by one or two sutures, and a small dram-tube or a 
gauze wick inserted within it It is often advisable to introduce a 
portion of sterilized gold foil between the cortex and the dura, so as 
to prevent the formation of adhesions Fragments of bone, if kept 
warm and aseptic, may be replaced (p 757), and the scalp-wound 
closed, except at the dram opening , the gauze or tube should be 
removed, if all is going well, m about two days’ time If the tem- 
perature rises as a result of septic infection, the wound must be re- 
opened, and every effort made to relieve tension, and thus localize 
the mischief Should diffusion occur, as indicated by an increasing 
severity of the symptoms, the patient must be treated in accord- 
ance with the general principles laid down for dealing with acute 
meningitis 

In this description of lacerations of the brain we have purposely 
omitted any mention of the fact that symptoms may arise from in- 
flammatory conditions affecting the bones (p 745) In actual prac- 
tice the course of events is often considerably modified by such a 
complication 


Injuries to the Intracranial Bloodvessels 

1 Wounds of the Venous Sinuses are by no means uncommon, 
being torn across in fractures, or punctured either by some sharp 
instrument, or by spicules of bone The superior longitudinal, 
petrosal, lateral, and cavernous sinuses are those most frequently in- 
volved, especially the first, because it is more intimately connected 
with the bones than any of the others When there is no external 
wound, and only the outer wall of the sinus has been opened, the 
haemorrhage may strip up the dura mater and compress the brain, 
producing effects resembling those due to meningeal haemorrhage , 
but generally the bleeding is not great, since comparatively little 
pressure suffices to arrest it by flattening the sinus against the bone 
If, however, the inner wall of the smus is torn across, the blood finds 
its way between the meninges, and gives rise to the symptoms of 
diffuse mtramemngeal haemorrhage When an external wound 
exists, there is the usual evidence of venous bleeding, but it is readily 
checked and rarely fatal Septic thrombosis and pyaemia are the 
chief dangers, but entrance of air has also led to a fatal issue in a few 
cases Treatment, when practicable, consists m plugging the sinus 
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with aseptic gauze, and applying an antiseptic compress, possibly re- 
moving fragments of bone m order to expose it Where the outer 
wall alone has been torn, it may be possible to suture it without 
interfering with its continuity For symptoms and treatment of 
septic thrombosis, see p 784 

2 Wounds of the Middle Meningeal Artery — This vessel enters 
the skull at the foramen spinosum, and subsequently divides into two 
branches which ramify between the skull and the dura mater _The 
anterior branch is most 
frequently injured as it 
crosses the antero-mferior 
angle of the parietal bone, 
as the result of any type 
of fracture m that locality 
The artery is, however, 
sometimes ruptured by a 
blow on the side of the 
head, sufficiently severe to 
detach the dura mater, but 
without causing any injury 
to the bone , this mem- 
brane always carries the 
vessel with it, and if it 
emerges from a bony canal 
just at that spot, as so 
often happens, the artery is 
torn across by the project- 
ing inner lip of the canal 
Whether or not the dura 
is primarily detached, the 
blood soon collects between 
it and the bone, pressing 
the bram inwards, and bur- 
rowing down towards the base of the skull (Fig 278) Such is due 
mainly to the force-pump-like action of the arterial pressure, for when 
fluid is driven into a closed cavity, the power of the jet is multiplied 
by the area occupied The clot rarely measures more than 4 inches 
m diameter The posterior division is only wounded in about 5 to 
10 per cent of the cases 

The Symptoms are, unfortunately, often obscured by some co 
existent cerebral lesion or complication , but m a typical case three 
stages should be present, viz (a) A primary concussion, as the result 
of the blow , ( b ) a temporary return to consciousness , and ( c ) the 
gradual supervention of coma within Jwenty-four hours, and that 
usually without any considerable rise of temperature' The interval 
of consciousness varies widely, but it is not often longer than an hour 
or two, whilst in many cases it is scarcely recognisable As acces- 
sory signs, the following may be mentioned (x) Since the blood-clot 
is situated close to the motor area of the cortex, and especially over 



Fig 278 — Meningeal Haemorrhage 
(From Specimen in College of Sur 
geons’ Museum ) 
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/the centres for the head and arm, twitching of these parts, followed 
,‘perhaps by paralysis, may be a well marked feature, and usually 
' supervenes before the onset of coma , (2) when the clot extends to 
fthe base of the skull, it presses on the cavernous sinus, and may 
4 induce passive congestion of the eyeball, paresis of some of the 
'ocular muscles, and proptosis, with possibly a dilated pupil and high 
temperature , and (3) when a fissure exists m the bone, blood may 
/filter through into the temporal fossa, and cause a marked fulness m 
that region The Prognosis is extremely unfavourable, Von Bergmann 
stating that out of ninety nine cases only sixteen recovered 

The Diagnosis of extra dural haemorrhage is easy if there is an 
open wound, or if the symptoms are at all typical , but even then 
one cannot be certain that the middle meningeal artery has given 
way, and that the symptoms are not due to venous bleeding An 
examination of the injury and of the part struck, and the rapidity 
of onset of the symptoms, may help m this matter, but it is often 
impossible to make a diagnosis with certainty 

The Treatment consists m trephining in order to remove the 
blood-clot and secure the artery, if still bleeding The spot selected; 
for dealing with the anterior division of the artery is i^- inches; 
behind the external angular process of the frontal bone, and x 
inches above the zygoma (Fig 281, F), and this point should be r 
marked on the bone with a bradawl through the scalp before> 
commencing the operation The scalp is shaved and thoroughly 
purified, and a flap turned down, including everything as far as the 
pericranium (Fig go, A) A crucial incision is then made over the 
selected spot, and the pericranium reflected sufficiently to allow 
a 1 -inch trephine to be applied On removing the disc of bone, 
a mass of blood clot presents, which should be broken up with the 
finger and washed or scraped away If the artery is seen bleeding 
on the dura mater, it may be possible to pick it up, and tie or twist 
it, or a fine curved needle threaded with catgut may be passed 
under it, and thus a ligature applied JLf il Ji,ow_eYer r the-blood comes 
from a canal in the bone, the outer table must be clipped away 
■ sufficiently to enable the canal to be seen and plugged by a small 
l piece of aseptic wax, sponge, or gauze, which may be left without 
^danger The flap is then replaced, and stitched down, a drain-tube 
‘being inserted for a time 

X The posterior branch of the artery can be reached by trephining 
irtimediately below the parietal eminence at the same level as for the 
anterior branch — j c , 1 ! inches above Reid’s base line , or, again, 
it can be exposed nearer its origin at a spot i-j inches behind the 
external angular process of the frontal bone, and \ inch above the 
upper margin of the zygoma (Fig 281, G) 

3 Wounds of the Internal Carotid Artery, in its intracranial 
portion, are rare, but if complete are necessarily fatal They usually 
result from penetrating wounds of the orbit, or from a gunshot 
■wound, or the \essel may be torn by a splinter of bone m a fracture 
of the base of the skull Mere fissures through the carotid canal do 
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little harm, since there is plenty of room within it around the artery 
Occasionally, however, the artery is slightly torn, and an aneurismal 
van\ develops between it and the cavernous sinus Of seventy-five 
cases of pulsating exophthalmos, Rivmgton found that forty one 
were caused by trauma, and were probably of this nature Treat- 
ment — The injury is fatal m the majority of cases before help can 
be obtained , if not, compression or ligature of the carotid trunk in 
the neck is the only hope See also on mtra-orbital aneurism (p 320) 

4 Intramenmgeal Haemorrhage arises from wounds of the cerebral 
cortex or membranes in cases of fractured skull, or from concussion 
without fracture The blood may be derived from the veins and 
capillaries so abundantly present m the pia mater, or from lesions of 
the inner wall of venous sinuses, or even from the middle meningeal 
artery, if the dura mater is also opened It may be widely diffused 
over the surface of the hemispheres, or be more localized It is 
often but slowly absorbed, and may become encapsuled, constituting 
what is known as an arachnoid cyst — t e , a closed cavity containing 
serum, the walls of which are formed of fibrous tissue stained brown 
with haematm 

The Symptoms are those of cerebral compression, supervening 
directly on concussion, though sometimes after a conscious interval 
When the bleeding is not \ery severe, the coma is often of long 
duration, "though, as a rule, not of great intensity Perfect recovery 
may ensue, even though unconsciousness is prolonged for weeks , but 
adhesions may form as the result of a chronic meningitis lighted up 
by the accident, and these may lead to subsequent trouble No 
focal symptoms are produced unless the haemorrhage arises from or 
presses upon the motor area, when convulsions, or later on paralysis, 
may ensue If, however, the blood escapes from one of the large 
venous sinuses m the base of the skull, e g , the cavernous, which 
may be torn m a fractured base, the patient may pass into a condi- 
tion of deep coma m a few hours, and may die m a few days 

The Treatment is symptomatic, the patient being kept absolutely 
quiet, and all excitement and noise which might induce cerebral 
congestion excluded Should there be any focal symptoms indicating 
the position of greatest pressure, or should there be some concurrent 
lesion of the skull, the trephine may be applied at this spot It 
must not be forgotten, however, that the chief haemorrhage often 
occurs, not at the point to which the injury was directed, but at an 
exactly opposite spot on the other side of the cranium, and hence 
considerable uncertainty may arise both as to the advisability of an 
operation and as to its site Should the right locality have been 
exposed, the dura mater will probably bulge into the wound, after 
the circle of bone has been removed , it is blackish blue in colour, 
owing to the clot lying beneath it, and the cerebral pulsations will 
not be detected It is carefully incised, and the blood-clot removed , 
any bleeding points should be tied or compressed, or it may be 
necessary to insert a small wick of aseptic gauze for a day or two 
in order to dram off serum and blood ’ 
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5 Cerebial Hemorrhage occurs more frequently from idiopathic 
causes than from trauma, except m the case of severe lacerations 
In the more aggravated forms, death is almost certain to follow m 
short time from coma 

Intracranial Inflammation 

Inflammation of the cranial contents is almost always bacterial m 
origin, and may follow a great variety of lesions, eg (1) Injuries 
of all types, but especially compound or punctured fractures 
(2) Middle-ear disease is perhaps the most frequent origin of these 
affections, the infection reaching the brain through an opening m 
the tegmen tympam, or spreading from the mastoid process along 
the sigmoid groove in which lies the lateral smus (3) It may extend 
inwards from scalp, face, or neck by way of the emissary veins, or 
even along the sheaths of nerves (4) It may accompany simple con- 
tusion of the cranial bones (p 747), as a result of an auto infective 
inflammation in these structures 

The causative bacteria are generally of the us.ual pyogenic type — 
i e , staphylococci and streptococci , but the pneumococcus is not 
uncommon, and in the pus of cerebral abscesses the B pyocyanens 
and B coll are occasionally found In the so-called idiopathic form 
of diffuse meningitis the Diplococcus mtracellulaiis of Weichselbaum 
is generally the causative organism 

It must be remembered that in actual practice the different forms 
of inflammation described below run into one another, and that 
the resulting symptoms are often a complex mixture of several types 
For descriptive purposes the following groups may be differentiated 
(1 ) Subcranial Inflammation, which manifests itself either as a 
simple thickening of the dura ( pachymeningitis ), or as an effusion of 
pus between the dura and the bone ( subcranial abscess ) 

Simple Pachymeningitis results either from a slight simple 
depressed fracture, or from a contusion with or without a fissured 
fracture, or from the gradual spread of a mild infective inflammation 
from the overlying bone The process is really protective in 
character, the dura becoming thickened It may extend to the under 
surface of the dura, and lead to a localized lepto-memngitis, charac- 
terized by adhesions between the cortex and the dura If the process 
extends no further, the clinical manifestations are slight, consisting 
merely of pain and localized headache For treatment, see chronic 
meningitis (p 784) 

In some forms due to infection, the process continues and leads to 
an acute or subacute diffuse meningitis 

Subcranial (or extradural) Abscess results from either a compound 
depressed or a punctured fracture, in which the dura mater is only 
separated from the bone and not lacerated, especially when the 
external wound is small and efficient drainage is not obtained It 
sometimes occurs, however, in consequence of a simple contusion or 
fracture of the skull, leading to a detachment of the membranes and 
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a collection primarily of blood and later of inflammatory fluids m the 
cavity thus produced Microbic invasion is here due to auto-mfec- 
tion, or to the passage of organisms through the bone Any form 
of osteo-myelitis of the cranial bones may determine its onset, but 
apart from injury, its most common cause is, without doubt, exten- 
sion of inflammation from the middle ear 

A perforation of the tegmen tympani allows of the invasion of the 
cranial cavity, and an abscess forms above the attic, which, perhaps, 
discharges through the ear , m other cases the suppuration extends 
along the groove for the lateral sinus In the former instance a 
localized subdural abscess may subsequently develop, limited by 
meningeal adhesions, and the intervening dura mater may slough , 
in the latter thrombosis of the lateral sinus may follow 
The Symptoms produced are (1) those generally characteristic of 
suppuration, viz , a high temperature, with perhaps rigors (2) The 
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Fig ?7 9 — Subcranial Suppuration, involving Overlying Bone and causing 
an CEdematous Condition of the Scai p — Pott s Puffy Swelling (Semi 
diagrammatic) (From Treves 'Si stem of Surgery ’) 

signs of intracranial pressure m the form of fixed headache followed 
by coma are also present (3) If there is no open wound, an oedema- 
tous swelling of the scalp, known as Pott s puffy tumour, may develop 
over the site of the abscess (Fig 279) When there is a compound 
fracture of the skull, the margins of the wound look unhealthy, and 
at its base may be seen bare bone, yellow and dry, from which the 
pericranium has separated, with perhaps pus oozing out between the 
fragments If the pus burrows towards the base of the skull, optic 
neuritis may develop (4) Focal symptoms of spasm or paralysis 
may complicate the case if the dura over the motor area is involved 
The Treatment of such a condition consists m evacuating the abscess 
cavity through a sufficient opening made by trephining, or by remov- 
ing loose or diseased portions of bone, and providing for drainage 
Sometimes more than one opening is required for this purpose 
When the affection follows middle-ear mischief, the mastoid 
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antrum is usually opened up, as also the attic, and a sufficient 
amount of bone gouged or cut away to give effective drainage 

(11 ) Acute Diffuse Meningitis (lepto-menmgitis) is always infective 
in nature The symptoms vary considerably in their intensity 
according to the site and method of inoculation and the activity of 
the organisms, but the whole pio-arachnal space is quickly involved 
The superficial part of the bram is also invaded m the inflammation 
as well as the meninges, and the term memngo-encephahtis would 
perhaps be the better appellation 

The Symptoms appear about forty-eight hours after an injury, 
although sometimes infection may be delayed beyond this period In 
the early stages the patient complains of severe, constant, and in- 
creasing headache, associated with heat of head, a forcible pulsation 
of the carotids, a quick pulse, and general irritability of the brain, 
as indicated by vomiting, intolerance of light and sound, delirium, 
and perhaps convulsive twitchmgs of the muscles, not only of the 
head and back, but also of the extremities The vomiting is of the 
usual cerebral type, * e , it occurs apart from nausea, and has no 1 ela- 
tion to the ingestion of food High fever is usually present, and 
possibly a rigor may occur at the onset As the disease progresses, 
the patient gradually becomes comatose, the pulse slow and full, the 
respirations laboured, and death usually ensues in three or four days 

According to the site of infection, the inflammatory phenomena 
may manifest themselves more acutely over one part than another, and 
for descriptive purposes two chief varieties have been distinguished, 
viz , meningitis of the convexity and meningitis of the base The 
general symptoms are alike m both forms, but when the convexity is 
involved, convulsions are a more prominent feature m the case, and 
may at first be limited to localized groups of muscles, whilst in basal 
meningitis the temperature tends to run higher, the head and neck 
are more retracted, optic neuritis is more frequent, and some form of 
squint is not uncommonly observed 

On post-mortem examination the skull-cap is separated from the 
meninges with some difficulty , the dura mater is thick and congested, 
and the subjacent veins are manifestly distended , the cerebro-spinal 
fluid is increased m amount, and turbid from admixture with lymph 
or pus , the arachnoid is thick and opaque , the surface of the con- 
volutions is flattened and oedematous, and lymph occupies all the 
sulci, matting them together , the cortical gray matter is usually red 
and congested , the underlying white substance of the centrum ovale 
is injected, numerous puncta cruenta being evident , the ventricles 
are distended with cerebro-spinal fluid, and the choroid plexuses are 
engorged with blood 

The Treatment consists m shaving the head and applying cold 
by means of an icebag or Leiter’s tubes, care being taken that the 
application is continuous, and not intermittent In the robust general 
venesection is useful, but m weaker individuals cupping or leeching 
may replace it The bowels are freely opened and a bland diet 
ordered The patient should be kept absolutely quiet in a darkened 
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room, and every source of irritation and excitement removed Even 
if recovery ensues, it is somewhat delayed, and similar precautions 
as to quiet, etc , must be maintained for some time In the later 
stages, blistering of the scalp or neck, and the administration of 
mercury, are advisable 

If the condition is due to a localized infective lesion, this must, 
of course, be dealt with by suitable means, c g , the middle ear must 
be opened up and diseased bone'removed , depressed fractures must 
be operated on, and localized drainage effected, etc Apart from this, 
attempts have been frequently made to relieve the symptoms and 
determine a cure by means of operative measures, directed towards 
reducing the intracranial tension , the subarachnoid space has been 
opened below the tentorium, whilst others have utilized Quincke’s 
plan of puncturing the spinal membranes between the third and fourth 
lumbar vertebrae,? e , below the termination of the spinal cord (p 764) 
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Fig 280 — Superficial Abscess of Brain spreading from Subdural Space 
(Semi diagrammatic) (From Treves’ ' System of Surgeri ) 

In no case of acute meningitis has a successful result followed, and 
when one considers the intricate character of the space to be drained, 
the fact that it is sure to be subdivided into separate cavities by 
deposits of lymph, and especially when it is remembered that the 
brain substance is itself swollen, and that the important fourth ven- 
tricle only communicates with the subarachnoid space through the 
small foramen of Majendie, which is certain to be blocked early m 
the case — all these considerations go to prove that it is useless 
attempting any such measures 

Acute Memngo encephalitis is sometimes limited m character Such 
can only occur when there is no tension from retained discharges, 
diffusion along the meninges being prevented by the formation of 
adhesions Localized subdural suppuration is usually present in- 
volving even the brain substance , but with care recovery is possible, 
although an adherent cicatrix will be formed, perhaps giving rise to 
subsequent epileptic symptoms It usually results from a localized 
inflammation of bone (Fig 280), due to a contusion, a penetrating 
wound, or possibly to middle ear mischief 
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(111 ) A Subacute form of meningitis is occasionally met with, 
coming on at a somewhat later date The patient may have ap 
parently recovered from his injury, with the exception of a fixed pam 
in the head The onset of the symptoms is often due to some in- 
discretion, and may be gradual or sudden In all probability this 
affection is also microbic in origin, and the delay in its appearance 
depends either on the small number of bacteria present, or on their 
being m a low state of virulence , or possibly they have been latent 
for a time, and are aroused into activity by later causes, or, again, 
they may have gradually worked their way inwards along lymphatics 
or vessels from the periphery to the meninges The symptoms are 
similar in character to those of acute meningitis, though somewhat 
less severe , but a fatal result is very apt to follow In the tieatment 
of this form, no active antiphlogistic measures should be adopted, 
since the patient’s condition is somewhat asthenic Absolute rest and 
quiet are essential , counter-irritation should be applied to the scalp 
and neck, and possibly mercury administered 

(iv ) Chronic Lepto-menmgitis arises from very similar causes to the 
pachymeningitis already described (p 780), but in addition may be 
associated with deep lesions, and may serve to limit the spread of 
infection , it is usually of a protective character Syphilitic patients 
are perhaps more liable to its development than others It is 
evidenced by infiltration and thickening of the membranes, which 
are usually adherent to one another and to the cerebral cortex It 
gives rise to a localized headache, which is constant, and increased 
on excitement or the injudicious use of stimulants, whilst tenderness 
is often noted on deep pressure, and traumatic epilepsy may ensue 
The treatment consists in attention to the general health, free action 
of the bowels, abstinence from excitement or stimulants, the local 
application of counter-irritants, and possibly the administration of 
mercury For the question of operating for traumatic epilepsy, see 

P 793 

(v ) Tuberculous Meningitis is a condition usually seen in children, 
due to an invasion of the meninges with tubercle The pial vessels 
are chiefly affected, and the base of the brain is mainly involved 
Inflammatory adhesions follow, and the free circulation of the 
cerebro-spmal fluid is checked by the blocking of the foramina of 
Majendie and Monro, so that the ventricles are often distended For 
symptoms and clinical history, medical text-books must be consulted 
Many attempts have been made to deal with this affection by 
surgical means, especially by trephining through the occipital region 
and draining away the cerebro-spmal fluid, so as to relieve pressure 
on the fourth ventricle One or two cases have recovered post hoc, 
but the prospects of success are indeed poor 

(vi ) Infective Thrombosis of the Sinuses, though occasionally seen 
after injuries, is more commonly associated with suppurative diseases 
of the bone apart from trauma, and one variety, viz , that affecting 
the lateral sinus, is almost exclusively caused by disease of the 
middle ear It is also induced by extension from scalp injuries as a 
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complication of subaponeurotic cellulitis, or may spread inwards from 
erysipelatous or pyogenic lesions of the face, or suppurative conditions 
of the nose Putting aside the results of chronic otorrhoea, the 
cavernous sinus is much more frequently involved than any other 
Pathologically, the same manifestations are observed as in any 
case of infective phlebitis The sinus becomes impervious owing to 
the presence of a thrombus, and this m turn becomes disintegrated, 
and gives rise to multiple emboli, whilst various inflammatory con- 
ditions of the surrounding tissues necessarily result, e g , necrosis or 
caries of bones , subcramal abscess , meningitis, simple and localized, 
or septic and diffuse , or even cerebral or cerebellar abscess 

The symptoms are mainly of a pyaemic nature The temperature 
is high, but ivith remissions, and often with repeated rigors , fixed 
headache and early and continuous vomiting are also marked features 
pf the case With these may be associated evidences of meningeal 
mischief, or of pulmonary trouble m the shape of dyspnoea, but 
sometimes diarrhoea and septicasmic manifestations may be the more 
prominent 

If the cavernous smus is involved, marked exophthalmos, with 
congestion of the orbit, and even of the eyelids and face, may result, 
and ptosis or squint may also be set up by implication of the nerves 
which he in the Avails of the sinus 

If the superior longitudinal sinus is affected, there may be 
turgescence .of the veins of the scalp and forehead, together with 
tenderness along the line of the sinus and epistaxis, whilst convul- 
sions may be induced by irritation of the neighbouring motor area 
For local results and treatment of thrombosis of the lateral smus, 
see p 890 

Treatment, except for the lateral smus, is but rarely possible, and 
hence the importance of preventing this disease by a most careful 
attention to asepsis For the lateral sinus much can be done, but for 
the other sinuses all that is feasible is attention to general measures 

Abscess of the Brain 

Causes — Pyogenic infection is, of course, the ultimate cause of all 
cerebral suppuration, but the manner m Avhich the organisms find 
their Avay to the bram varies considerably 

(1 ) It may be due to U aumattsm, either m the early or late stages 
of head injuries In the catty, it is usually superficial, and connected 
A\uth some infective lesion of the scalp, cranium, or membranes, Avith 
or Avithout a penetrating Avound (Fig 280) In the later stages the 
pus forms deeply m the Avlnte substance It may be due to a pene- 
trating AA'ound, Avhether a foreign body is present or not, the microbes 
finding their Avay into the interior of the brain either through the 
track of the missile, or along bloodvessels or lymphatics Some- 
times it occurs apart from penetration, and then one can only suppose 
t iat it is due to auto-infection of a contused or lacerated area 
Chrome abscess of this type is most frequently seen on the same 

50 
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side of the brain as the lesion, and the parietal and frontal lobes are 
most often affected , occasionally, however, it may occur on the 
opposite side m the same way as a contusion 

(n ) It arises by extension of an mfectne lesion from without, the 
organisms reaching the brain by direct continuity of tissue, or by way 
of the bloodvessels or lymphatics The commonest cause of all 
abscesses in the brain is chrome otonlicca , and the cerebellum is nearly 
as frequently involved as the cerebrum In the former the abscess 
is usually in the anterior portion of the lateral lobe, close to the back 
of the petrous bone, whilst in the latter the posterior portion of the 
temporo-sphenoidal lobe is most frequently affected The inflamma- 
tion may spread directly from the tympanic cavity or inner aspect of 
the mastoid process through the bone to the membranes, which 
become adherent to the brain, and then into the cerebral substance 
Occasionally a subcramal abscess is first de\ eloped, and the cerebral 
affection follows , sometimes a direct opening has been found through 
the tegmen tympam into an abscess cavity, and it has even dis- 
charged itself and been drained m this way More commonly a 
layer of brain tissue intervenes between the membranes and the pus, 
and then infection will have been carried along vessels and lymphatic 
sheaths running from the meninges to the brain, or vice versa 

Abscesses of a similar type occur m connection with suppuration 
in the frontal sinus, the abscess being usually acute and secondary 
to a frontal osteo-myelitis, and occupying the anterior portion of the 
frontal lobe , it may also follow purulent infection of the sphenoidal 
and ethmoidal sinuses, or thrombosis of the caxernous sinus 

(111 ) The infective material may be brought to the bram by the 
blood in pyaemia, or after some of the exanthemata, such as scarlatina, 
typhoid, etc Abscess of the occipital lobe is almost always of 
pyaemic origin 

(iv ) A chronic abscess of tuberculous origin may also occur 

A cerebral abscess is usually single , occasionally more than one 
is present, eg, a cerebral and cerebellar may co exist m connection 
with middle ear mischief The course taken by the case is generally 
chronic, and then the pus is encapsuled , m acute cases there is 
usually no limiting membrane A chronic case not uncommonly 
terminates in an outbreak of acute symptoms, due either to the 
abscess bursting into one of the lateral ventricles, or to the super- 
vention of spreading oedema 

The Symptoms vary somewhat with the method of onset and the 
characters of the abscess If traumatic and due to infection from 
without, the case runs an acute course, associated with intense pain 
in the head, recurrent rigors, and rapid development of coma 
Diffuse meningitis is often present, and the two conditions can 
scarcely be distinguished In not a few of the cases of chronic 
abscess, all that the patient complains of is headache, until suddenly 
the temperature rises with a bound , he becomes unconscious and 
dies within a day or two Such a course of events is probably due 
to the bursting of the abscess into the lateral ventricle or meningeal 
cavity, or to the onset of an acute spreading cedema 
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When the symptoms are more characteristic, Sir W Macewen 
describes them in three well-marked stages (1 ) In the Initiatory 
Stage, which lasts from twelve hours to two or three days, the patient 
is suddenly seized with severe pam m the region of the ear, radiating 
perhaps throughout the head, and accompanied by a rigor of some 
seventy The temperature and pulse are both raised, and vomiting 
of a cerebral type is present , the tongue is foul, whilst anorexia arid 
constipation are well marked During this period the otorrhcea 
diminishes or ceases entirely 

(11 ) In the Fully developed Stage the patient lies quietly in bed in a 
dull, apathetic condition, able to answer questions but slowly, and 
with his brain e\idently in a torpid state The headache has to a 
great extent ceased, but tenderness over the temporo-mastoid region 
still remains The temperature gradually falls and becomes sub- 
normal, and the pulse is slow and full Respiration is usually slow, 
and in cerebellar abscess may be irregular The vomiting and con- 
stipation continue, and the patient’s mouth and breath become very 
offensive The power of movement usually remains, but focal 
symptoms may manifest themselves, though in many cases of temporo- 
sphenoidal abscess they are not marked If the cortex is mainly 
involved, the face is first affected, then the arm, and finally the leg , 
but if the abscess is deeper and presses on the motor fibres m the 
internal capsule, the order in which these parts are involved is re- 
versed Motor aphasia is sometimes well marked when the abscess 
is on the left side If the abscess is placed posteriorly, it may press 
on the cerebellum through the tentorium, and cause symptoms of a 
cerebellar type Optic neuritis is a somewhat unreliable sign, but if 
present is more marked on the affected side, whilst the corresponding 
pupil is dilated and fixed 

(111 ) The Terminal Stage is marked by a gradually increasing uncon- 
sciousness and death , or the abscess may burst into the lateral 
ventricle, causing sudden coma, a rapid rise of temperature and pulse, 
irregular respirations (often of a Cheyne-Stokes type), and death , or 
it may burst into the subarachnoid space, and then death is preceded 
by symptoms of diffuse lepto-meningitis 

The signs connected with a small Cerebellar Abscess are often very 
indefinite and vague, but if the abscess increases m size, the symptoms 
may become very characteristic The patient complains of giddiness, 
and staggers when attempting to walk, falling towards the opposite 
side The head and neck are retracted , respiration is irregular and 
feeble , the pulse is often slow and weak , paralysis may be noted on 
one or both sides of the body, and may only affect the upper 
extremity , of course, vomiting, optic neuritis, and a low temperature 
are present 

Diagnosis — From meningitis, a cerebral abscess is usually recognised 
by the fact that in the former condition irritative phenomena, such as 
acute and active deluium, contraction of the pupil, photophobia, 
rigidity and spasm of muscles, especially in the back of the neck, and 
severe pam, are more evident and are produced earlier The 

5° — 2 
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temperature is usually high, and mental dulness comes on within three 
or four days of an injury, whereas an abscess rarely forms before the 
end of the first week Extiadmal abscess (subcranial) is associated 
with a high temperature, earlier onset after an injury m traumatic 
cases, and more rapid compression symptoms , optic neuritis is un 
usual, and the vomiting is less troublesome There is also likely 
to be some localized oedema or tenderness on deep pressure In 
thrombosis of the latcial sinus the temperature is high and oscillating, 
optic neuritis may be absent, and there may be the characteristic 
tenderness in the neck , in abscess symptoms of compression are 
associated with a low temperature and marked optic neuritis It 
must not be forgotten that the two conditions may co-e\ist It is 
often impossible to diagnose between a chronic abscess and a tumour 
of the brain , the symptoms m the latter usually come on more slowly 
than in the former, but the progress is steady and unrelenting , the 
temperature remains near the normal, and there is less gastric dis 
turbance The history of the case may throw some light upon its „ 
nature, since in cases of cerebral abscess there is generally some 
causative septic focus Tumour is more common m the frontal and 
parietal regions, abscess in the temporo sphenoidal lobe Optic neuritis 
is more marked and more common in tumour than in abscess 

Treatment necessarily follows the usual rule, viz , to give an exit 
to the pus as soon as possible , no delay is permissible ivhen once the 
diagnosis is certain The patient is prepared m the same way as for 
operation on a cerebral tumour (p 792) A flap of scalp tissue is 
raised, and in such a manner as will most effectually serve for subse 
quent drainage purposes The trephine is applied according to the 
rules given below, or m accordance with the special indications given 
by the symptoms of the case Professor Macewen recommends that, 
when the circle of bone has been removed, the exposed surface and 
cut edge should be well rubbed over with powdered iodoform and 
boracic acid, so as to guard them from infection The dura mater, 
which bulges into the wound and does not pulsate, is then carefully 
incised A mere slit usually suffices, and this may open the abscess , 
but more usually the brain substance protrudes It is carefully 
explored with a trocar and cannula, which is passed directly into it 
in various directions, or with a pair of sinus forceps In a temporo- 
sphenoidal abscess the most likely direction to explore is downwards 
and inwards towards the tegmen tympani Pus having been dis- 
covered, is allowed to escape by opening the blades of the sinus 
forceps Sloughs are not uncommonly present m the cavity, and are 
removed by the gentle introduction of a curette, whilst it is wise to 
wash out the interior by gentle irrigation with sterilized salt solution 
A drainage-tube is advisably inserted, and may be kept m position by 
stitching it to the margins of the incision m the dura, which is closed 
except for the passage of the tube Sometimes it is wiser not to 
close the flaps around the tube, but to pack gauze round it, thereby 
determining the formation of adhesions, which will serve to shut off 
and guard from infection the meningeal cavity The scalp flap is 





79 o A MANUAL OF SURGERY 

replaced m position, the tube being brought out through its centre, 
if need be The tube is retained in position for two or three days, 
and is then removed Symptoms of re-accumulation or of extension 
of the mischief to the meninges will, of course, necessitate a re-open- 
mg of the wound, and the institution of free and effective drainage 
Occasionally a hernia cerebri develops as the result of opening a 
cerebral abscess 

For an abscess in the temporo sphenoidal lobe, the centre-pin of 
the trephine may be placed inches above Reid’s base-line, and 
directly above the external auditory meatus , but a better situation 
is a spot f inch above the posterior root of the zygoma, and directly 
above the posterior border of the osseous meatus (Macewen , 
Fig 281, D) For an abscess m the cerebellum the point selected 
is 1 2 inches behind the centre of the external auditory meatus, and 
£ mch below the base-line (Fig 281, E) In the latter case the soft 
parts, including the muscles and periosteum, should be stripped off 
the occipital bone, and turned downwards, and it is usually inadvisable 
to apply a trephine, as the bone is very thin, and may be broken 
through with a gouge It is often necessary to carry through the 
cerebellar operation rapidly, as the respirations sometimes stop under 
an anaesthetic, though the heart continues to beat forcibly , as soon 
as the dura is opened, the respirations recommence 

In nnddle-ear disease the diagnosis, both as to the presence of an 
abscess and its situation, is often doubtful The antrum and attic 
are then opened and explored thoroughly, and according to whether 
the disease is more marked m the former or latter, the further steps 
of the operation are directed towards the cerebellum or cerebrum 
By carefully removing bone behind and above the antrum, the lateral 
sinus is exposed , and by working above or below it, the cerebrum 
or cerebellum can be examined, and, if need be, incised A similar 
result can be obtained by applying a f-inch trephine to a spot 1 inch 
behind the meatus and ^ inch above the base-line (H P Dean) 
The lateral smus lies in the lower portion of the opening, and the 
dura over the temporo-sphenoidal lobe m the upper , by enlarging 
the opening downwards by Hoffman’s rongeur, the cerebellum can 
also be explored 

Cerebral Tumours 

The chief Vaneties of new growth met with m the brain are as 
follows (1 ) Glioma, which consists of a small round celled neoplasm 
with a very delicate intercellular substance, similar m character to 
the neuroglia (p 197) , it may occur m any part of the brain It 
is always continuous with the surrounding cerebral tissue, and is 
scarcely ever encapsuled, so that to the naked eye it may be indistin- 
guishable from bram substance, although rather harder, and hence 
its limits can seldom be accurately defined (11 )- Sarcomata also 
occur, and occasionally psammomata (p 2x5) and secondary carcino- 
matous deposits (111) Tubociilous foci are met with either associated 
v ith or apart from any meningeal infiltration, varying m size con- 
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siderably, and may be either firm and caseous, or with a diffluent 
centre (iv ) Gummata of the brain usually spring from the meninges, 
and are more irregular in shape than tuberculous masses (v ) Occa- 
sionally hydatid cysts are found, as also other less common conditions 

Cerebral tumours are more often observed in males than m 
females, and the different forms occur at -varying periods of life 
Thus, glioma and sarcoma are mos.t common at puberty or in middle 
life , tuberculous foci, in children , gummata, m the fourth or fifth 
decade , carcinomata, in middle or late life , and parasitic tumours 
in the second and third decades 

The local effects of a cerebral tumour may be to cause some amount 
of sclerosis of the surrounding brain substance, whilst, if super- 
ficial, the membranes may become adherent and the overlying bone 
thickened 

The Symptoms of a cerebral tumour can be classified as follows 
(1) Those due to increased intracranial pressure, such as fixed head- 
ache, giddiness, epilepsy, loss of memory, and stupor, finally ending 
in coma The headache varies much in character, but is usually 
localized, occurs m severe paroxysmal attacks, and is often asso- 
ciated with tenderness on deep pressure over the scalp It is increased 
by anything that causes passive congestion of the brain, such as 
coughing, and it is most important to note that the sites of the 
maximum pain and of the tumour often correspond Occasionally 
coma and a fatal issue supervene suddenly as a result of acute 
spreading oedema (p 771) (2) Vomiting and constipation are also 

very marked phenomena, associated with loss of appetite, foul breath, 
and great emaciation The vomiting bears no relation to the ingestion 
of food, and is not preceded by nausea It often de\ elops concur- 
rently with the pam, or may relieve it, and is most common m 
subtentorial tumours The temperature is usually subnormal, but 
if there is any basal meningitis it may be elevated (3) Optic 
neuritis is generally present, and is supposed to be due either to the 
increased intracranial pressure, causing obstruction to the return of 
blood from the eye to the cavernous sinus, or to a descending neuritis, 
or possibly to both In the early stages, the clear definition of the 
disc margin becomes obscured, and the retinal veins congested and 
tortuous , the retina is oedematous, so that the vessels are only 
seen at intervals and linear ecchymoses may also occur If the 
patient lives long enough, atrophy of the disc follows In the early 
stages vision may be but little affected, but, as a rule, it is consider- 
ably impaired towards the end In some cases this condition may 
be more marked on the side of the lesion, but is generally bilateral 
( 4 ) Focal symptoms are of great value for localizing the lesion 
Iiritative phenomena are first produced, and subsequently paralysis 
If the cortex of the motor area is involved, Jacksonian epilepsy often 
results, with an aura coi responding to the centre mainly affected, 
the convulsions spread m a regular order, and may involve the 
opposite side of the body and even produce unconsciousness At a 
later date localized paralysis may occur \\ hen the subcortical white 
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substance is the focal point, paralysis ensues early, apart from spas- 
modic phenomena Affections of the functions of sensation, vision, 
speech, hearing, etc , are produced when other parts of the bram are 
involved , but we must refer students to text-books of medicine for 
a further consideration of these lesions The surgeon is seldom 
called upon to make a diagnosis m these cases, and therefore the full 
details of this intricate subject will not be considered here 

Treatment — In every case, the possibility of the symptoms being 
due to gummatous disease must not be forgotten, and large and 
increasing doses of iodide of potassium (even up to 40 or 60 grains 
three or four times a day) should be administered before undertaking 
operative proceedings Symptoms of gastric irritation must be pre- 
vented by giving some alkaline carbonate (especially the ammonium 
or soda salts), whilst the dose should be freely diluted with water 
Operation — It is most desirable that this should be undertaken as 
early as possible, since, even if no tumour exists, the patient runs 
but little serious risk, whilst delay until all the classical symptoms 
are well marked may prevent the total removal of the growth 

The scalp should be entirely shaved a day or two previously, and 
very thoroughly purified A quarter of a gram of morphia is injected 
about half an hour before the operation, with the idea both of 
reducing the vascularity of the bram and of dulling the patient’s 
sensations, so that a smaller amount of anaesthetic is subsequently 
needed Chloroform should be employed rather than ether, as it 
produces less congestion of the head The surgeon marks the 
supposed site of the growth on the skull with a bradawl through the 
scalp A large semicircular flap is then turned down, exposing a 
considerable area of the calvarium, so that if a larger amount of bone 
than is expected needs to be removed, no fresh scalp incisions are 
required , moreover, the cicatrix will m this way be prevented from 
forming over the opening One of the methods of opening the 
cranium already described (p 763) is then employed , the further 
proceedings on the bram are carried out at once, or the intracranial 
portion of the procedure is delayed for a week or so Under such 
circumstances the wound is re opened, and the dura mater exposed 
The dura mater when laid bare under normal conditions is firm, 
but yields slightly to the finger, and allows the pulsation of the sub 
jacent brain to be felt, if the latter is healthy and no undue pressure 
is present within , but if the intracranial tension is markedly increased, 
the dura mater bulges into the wound, feels firm and unresisting, 
and the cerebral pulsations are diminished or absent 

The dura mater is next incised crucially, or a flap turned down, 
care being taken to avoid, if possible, the meningeal vessels , the 
bram substance protrudes if the intracranial pressure is excessive 
The region is gently explored by the finger, and any areas of 
abnormal hardness or softening noticed , failing this, a grooved 
needle is inserted m different directions, or a fine trocar and cannula 
In introducing such instruments, care must be taken to make direct 
stabs, and never any lateral movements, which necessarily lead to 
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laceration of the brain The opening of the skull may be enlarged, 
if need be, either by tne use of the bone rongeur or by additional 
small trephine holes It is but rarely that a cerebral tumour is so 
placed that enucleation is possible , it is estimated that not more than 
10 per cent of all cerebral tumours are removeable If, however, a 
cortical neoplasm is found, it is isolated from the surrounding brain 
substance by blunt instruments, e g , the handle of a scalpel, or a 
flexible knife, made of platinum, as suggested by Horsley, and the 
mass freely removed Haemorrhage is controlled by the application 
of fine ligatures, or by the use of serrefines, or by sponge pressure 
The dura mater is then loosely stitched together, and a drainage- 
tube inserted, reaching to the bottom of the wound, and brought out 
at one angle of the incision m the skm, which may be closed by 
a continuous suture If a small tumour, and presumably non- 
mahgnant, has been satisfactorily enucleated, the disc of bone may 
be replaced, room, however, being left for the passage of the 
tube , but if there is any doubt as to its complete removal, the 
opening in the bone is left After the operation, the patient must be 
kept absolutely quiet, with the head slightly raised The drainage- 
tube is removed in twenty-four or forty eight hours, and the scalp 
wound is usually healed m six or seven days 

Even if the tumour is inaccessible or irremoveable, temporary 
benefit often results from an exploratory operation, since a sub- 
cutaneous hernia cerebri is thereby allowed to form, and intracranial 
tension relieved as evidenced by an improved mental condition and 
loss of pain , as the tumour grows, however, the patient relapses into 
Ins former state, and death follows sooner or later 

The Surgical Treatment of Epilepsy 

It would be waste of time to discuss the many surgical pro 
cedures which have been suggested m this connection, e g , ligature 
of the carotid or vertebral arteries, total excision of the cervical 
sympathetic chain on each side, etc , mainly devised with the idea of 
modifying the cerebral circulation The only operation now seriously 
considered is that dealing directly with the cerebral cortex, a pro- 
ceeding dependent on the supposition that the epileptic convulsion is 
a symptom, and not m itself a disease, and that it results from an 
lrntable condition of the cortex, which may be excited into convul- 
sive activity b) various stimuli, originating either in the brain or 
elsewhere Sir Victoi Horsley* classifies epilepsy as follows 

(1) Idiopathic (with no gross lesion) 

(a) Onset localized (focal) 

(b) Onset generalized 

(2) Jacksonian (always some gross lesion or traumatism) 

(n) Traumatic (with local or general convulsion) 

(b) Congenital 

tf) Neoplastic (tumour, abscess, aneurism) 

Tutus Medical Soitcl 1 of London, rebruan, 9 1903 
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(3) Reflex (injury of spine, nerves, etc ) 

(4) Hystero-epilepsy 

As regards the characteristic symptoms and pathological pheno- 
mena found m many of these conditions, students must refer to 
medical text-books 

Before discussing the individual groups from the surgical stand- 
point, one or two general considerations must be noted In the first 
place, the prognosis is gravely modified by the length of time that the 
epileptic habit has persisted, and in traumatic cases if the affection 
has lasted two years the outlook is very unsatisfactory A careful 
study should also be made of the family history as to the existence 
or not of a neurotic predisposition , in many cases of traumatic 
epilepsy this is well marked, and then the outlook is correspondingly 
bad 

It is now generally recognised that operation is useless in the 
idiopathic variety, even when the onset is accompanied by focal 
symptoms 

Congenital epilepsy is often more or less of the Jacksonian type, 
and usually depends on some injury sustained during birth It is 
frequently associated with other evidences of cerebral mischief 
(spasm, paralysis, etc ) and with defective growth If taken early, 
and if the convulsions still remain localized, some good may follow 
operation , but if allowed to progress too far, the disease is irre- 
mediable by surgical means 

When due to tumours, abscess, etc , epilepsy is accompanied by 
other manifestations, which should guide the surgeon to a correct 
opinion as to the nature of the case and the operative outlook 

Reflex epilepsy is rare, and may perhaps be cured by dealing with 
the causation focus As regards hystero epilepsy, the surgeon must 
never be tempted to undertake such a measure as double oophorec- 
tomy, which has been again and again tried and found wanting 

Traumatic Epilepsy is the term applied to an epileptic condition 
resulting from injuries It may arise from any of the following con- 
ditions (1) A neuralgic and irritable cicatrix in the scalp , (2) a 
slight unrelieved depression of the skull , (3) excessive formation of 
callus after a fissured fracture, or chronic thickening of the bone 
from osteitis after a contusion, whereby the dura mater is pressed 
upon and irritated , (4) chronic meningitis, usually associated with 
an adherent cicatrix m the brain, and particularly liable to occur in 
syphilitic patients, (5) a single depressed spicule of bone projecting 
into the cerebral substance 

The Symptoms produced are epileptic seizures of the Jacksonian 
type, the exact manifestations varying with the portion of cerebral 
cortex which is invoked Localization of the lesion depends partly 
on the character of the aura, partly on the associated symptoms, 
such as a fixed headache or the presence of a cicatrix The convul- 
sions are localized to begin xvith, but often become general 

Operative Treatment is only applicable in those cases m which the 
convulsions remain localized , general convulsions place the patient 
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in the category of idiopathic epileptics with a focal onset The skull 
is opened over the site of the supposed injury, and it may be that 
some depressed fragment or spicule of bone may be found , it will, of 
course, be removed If, however, nothing is found but an adherent 
cicatrix between the membranes and the underlying brain, it is still 
an open question as to whether the surgeon should proceed further 
In a considerable number of cases the cicatnx and underlying brain 
substance have been removed , the fits ceased for a time, but m most 
instances recurrence followed sooner or later from the formation of a 
fresh adherent cicatrix At the present time the surgeon should 
introduce a sheet of sterilized gold or silver foil between the brain 
substance and the membranes to prevent this occurrence The 
locality of the lesion has a considerable influence, according to 
Horsley, on the result, since the prognosis is good in the motor 
area, middling in the sensory (parieto-occipital) region, and bad in 
the frontal The obvious difficulty of dealing with epileptic con- 
ditions emphasizes the statements already made (p 756) as to the 
importance of dealing with all depressed fractures of the skull, simple 
or compound, slight or severe, by immediate operation, so as to 
prevent, as far as possible, the development of the mischief 

Traumatic Insanity is sometimes produced by slight depressions or 
lesions, similar m nature to those causing epilepsy, and can occa- 
sionally be relieved by operation Certainly, when a distinct history 
of injury precedes the mental aberration, and when there is any 
localizing lesion or symptom, an exploratory operation is justifiable, 
and in a number of cases excellent results have followed The type 
of insanity is not constant, but varies with the condition and 
environment of the individual 

Hernia Cerebri 

By hernia cerebri is meant a protrusion of the brain substance £1 
through an acqmicd opening m the skull It thus differs from an£ 
encephalocele, which consists m the protrusion of bram substance, 
through some congenital defect 

It is always an evidence of increased intracranial pressure, and 
may be looked upon as Nature’s safety-valve for the relief of com- 
pression It is met with m two distinct forms 

x When an opening has been made by the surgeon for the treat- 
ment of a cerebral tumour, which is subsequently found to be lrre- 
moveable The disc of bone is not replaced, and the bram substance 
proliudes through the opening under the scalp, by this means a 
temporary relief of intracranial tension is brought about, the patient’s 
life prolonged and possibly consciousness for a time restored The 
tumour, however, continues growing, and sooner or later the patient 
dies comatose 

2 1 he other variety, due to a compound depressed or punctured 
racture, is the result of sepsis in the underlying bram substance, and 
the increased pressure within the skull thereby induced leads to a 
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protrusion of inflamed and cedematous brain matter through the 
wound m the dura, which is usually of small size The tumour is 
soft and dusky m colour, and pulsates synchronously with the heart, 
the pulsations being often evident to the naked eye, and it usually 
increases m size somewhat rapidly At first the mental condition of 
the patient is unimpaired, but sooner or later coma follows, if the 
hernia progresses, ending m the patient’s death To begin with, the 
mass consists mainly of cedematous granulation tissue covered by 
blood-clot, without much brain substance, but later on brain tissue 
itself may protrude The condition is usually fatal, though recovery 
is occasionally seen Treatment — Prevention of this affection must 
always be aimed at by endeavouring to render any wound involving 
the meninges aseptic and providing for drainage Punctured wounds 
and depressed fractures of the skull, even when giving rise to no 
urgent symptoms, should always be operated upon, since free relief 
of tension may prevent the formation of a hernia cerebri, even should 
absolute asepsis not be attained If, however, protrusion occurs, it 
may be possible m a few cases to apply a dry dressing and elastic 
pressure, and thus prevent it increasing m size, this, however, must 
not be attempted when the inflammatory symptoms are at all 
marked In such cases it is of little use to slice off the tumour and 
apply pressure, and possibly the best treatment that has been 
suggested is to paint the projecting mass with absolute alcohol once 
or twice a day , it is an efficient antiseptic, and also tends by its 
dehydrating power to diminish the size of the hernia If such treat- 
ment is successful, the tumour slowly granulates Over and cicatrizes 
Traumatic epilepsy may, however, ensue 



CHAPTER XXVII 

AFFECTIONS OF THE LIPS AND JAWS 
Affections of the Lips 

Hare lip — By hare-lip is meant a congenital fissure of the upper lip, 
which may extend for a variable distance through the soft tissues 
alone, or may also implicate the bony alveolus and the floor of the 




l'ic 2S2 — Single Incomplete Hair 

LIP, INVOLVING MERELV THE TISSUES 

of Tin Lip and not extending 
into tiil Nose 


Fig 283 — Double Hare lip Com- 
plete on the Left Side, Incom 
plete on the Right 



A B 

lie 2 S^ — Doltle Complttl Harelip, with Displacement Torw vrds 
01 tiif Cr\TRAL Portion of the Intermaxilla (Os Incisi\um) 

A, Tront new B, seen in profile 

nose, and extend backwards through the palate The name is not 
a good one, since a hare’s lip is cleft in a Y-shaped manner, the 
Assure being central below, and bifurcating above into each nostril 
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Varieties — A hare-lip is complete or - rnt , r'^co’-ding to whether 
or not it extends into the nostnf B 11 v , i < u j pie if limited to 
the soft parts , alveolar , if the bony alveolus is also involved , cortjpJjcated , 
af associated witlTa cleft palate The defect may exist on one or 
both sides of the middle line , if umlateial or single, it is most common 
on the left side, in the proportion of two to one , if double or bilaieial, 
it is usually, but not invariably, alveolar, and accompanied by 
a complete cleft of the palate The central portions of the lip and 
alveolus (os incisivum) may either retain their normal position, or, 
as is more frequently the case in the bilateral type, project forwards 
at the end of the nose, forming a proboscis-like appendage (Fig 284, 
A and B) Even m simple cases the nose is deformed, being broad 



Fig 285 — Head of Fcetus of about 
Five Weeks, from Ventral Aspect 
(after His), showing the Primi- 
tive Stomodaium Bounded Above 
bv (A) the Undivided Fronto- 
nasal Process Laterally bv (B) 
the Maxillary, and Below bv 
(C) the still Separate Mandi 
bular Processes 

The quinque radiate appearance is 
well represented 


Fig 2S6 — Head of Fcltus of Six to 
Seven Weeks from the Ventral 
Aspect (After His ) 

The mandibular processes (E) have now 
united the ocular vesicle (C) is seen 
on either side towards the upper end 
of the orbito nasal fissure, and the 
fronto nasal process has developed 
(A) internal and (B) external nasal 
processes on either side of (F) the still 
unclosed anterior nares 


and flattened, a condition which becomes much more marked when 
the alveolus and floor of the nose are widely fissured Hare-lip is 
not uncommonly associated with other deformities — e g , spina bifida^ 
and_taljpes — and it is frequently transmitted from qne_generatrOti to 
a nothe r Occasionally a thin red lire, as of a cicatrix, is seen 
occupying the position of a hare hp cleft, and is probably due to 
a persistence of the raphe of union of the labial segments a slight 
groove m the alveolus may also be observed at a corresponding 
point 
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Development — (For fuller details of the development of hare hp and cleft 
palate, we must refer readers to ‘ Hare hp and Cleft Palate by W Rose , Lewis 
and Co , 1S91 Space only permits a \ery brief summary here ) The bony and 
fleshy parts of the face originate from the outgrowth of processes around the 
cavity formed by the bending forward of the primitive cerebral vesicle over the <■ 
end of the notochord At about five weeks after conception the primitive buccal 
cavity or stomodmum has a qumque-radiate appearance, due to the manner in 
which these processes are formed (Fig 285) A broad median lappet (fronto 
nasal process) descends from above , this is separated by a fissure on each side 
from the symmetrically placed maxillary processes, and these again below from 
the more prominent mandibular processes, which early unite across the middle 
line to form the lower jaw The fronto nasal process soon, however, changes, 


developing four rounded buds, the 
relations of which are indicated m 
Tig 286 On either side of a slight de 
pression in the median line is placed the 
internal nasal process (A), from which 
are produced superficially the central 
portion of the upper hp and from its 
deeper aspect the inner segment of the 
intermaxilla (endognatlnon, Fig 287, 
EG), carrying the central incisor 
Separated from this by a hollow (F), 
which subsequently forms the anterior 
nares, is the rounded external nasal 
process (B), from which develop the side 
of the cheek, the ala nasi, and from its 
deep side the outer segment of the 
mtermaxilla (mesognathion, MG) and 
probably the lateral incisor External 
to this a fissure runs up to, and even 
beyond, the primitive eye (naso orbital 
fissure), and this is later on closed by 
amalgamation of the internal and ex- 
ternal nasal processes on the inner side 
with the adjacent maxillary process on 
the outer (D) except in the deepest part, 
which constitutes the nasal duct The 



Fig 287 — Diagram to Represent 
the Albrecht Theorv of Hare- 
lip SHOWING THE SITUATION OP THE 

Cleft in the Alveolus between 
the Inner and Outer Segments 
or the Intermaxilla 

EG, Endognatlnon , MG, mesogna 
tluon XG, exognathion q, centra 
incisor q lateral incisor c, canine 
«q, first and second molars 


integrity of the upper hp is obtained by 

the union of the lower paits of the internal nasal and maxillary processes which 
thus exclude the external nasal from participation in its free border It is doubt 
less owing to this ariangement that the sulcus or depression around the ala nasi 
constitutes such a distinct and characteristic feature of the face At the same 


tune the deepei parts of these nasal processes are uniting with one another and 
with the palatal plates which grow hori 7 ontally inwards from the under side of 
the maxillaiy processes uniting in a Y-shaped suture the point of junction of 
the limbs being situated at the anterior palatine canal The union of all these 
elements is taking place from the sixth to the tenth week, and by that date even 
the in ula the last part to unite should be complete 

Oidinaiv hate hp is due to a failure of union of the internal nasal process with 
the struct 111 es in external relation with it if limited to the soft parts (simple 
hare lip), the cleft runs between the internal nasal and maxillary' processes if 
complete or alveolar between the same two below and superficially, but in 
addition between the internal and external nasal processes above and on the deep 
side The cleft m the alveolus passes between the inner and outer segments of 
the uUermaxilla (1 lg 287) and is thus bounded on the inner side by the central 
incisor, on the outer side bv the lateial incisor Occasionallv two teeth are 
ound growing from the endognatlnon the outer of the two being an accessory 
tooth whilst trie lateial incisor and presumablv the outer segment of the mter- 
maw a are often undeveloped or exist m a very rudimentarv condition attached 

lo ini' nn\i In - 
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The os mcisivum or projecting portion of the intermaxilla, consists of two 
segments of bone the two endognathia united in the median line and in a child 
contains two milk central incisors and the rudiments of the two permanent ones 
occasionally as we have just stated, there may be an accessory tooth developed 
on one or both sides of the process 

A simple hare lip does not interfere seriously with the infant’s 
nutrition, but when double, and especially if associated with a cleft 
palate, considerable trouble may arise, thus necessitating surgical 
treatment as a life-saving measure at a very early date It must 
also be remembered that all movements of the face — e g , in crying 
or laughing — exaggerate the deformity from the unbalanced action 
of the divided orbicularis oris and other muscles 

As to the period at which to operate, it is better to allow the infant 
to get over the shock of its entrance into the world and become 
acclimatized to an independent existence, whilst at the same time 
the operation should be performed before the troubles of dentition 
^begm From six yyeeks to three months is perhaps the best age for 
'operation — in well-nourisTied and healthy children at the earlier date, 
in poorly-fed and weakly children at the later, unless the inanition 
r is due to the difficulty of giving nutrition owing to the deformity 
Under such circumstances the operation may have to be undertaken 
within the first three weeks 

Operation for Single Hare-lip —The child should be laid on an 
operating table with its arms bound to the body The surgeon 
stands behind it, the anaesthetist and assistant one on each side 
The operation may be described in three stages 

1 The lip is thoroughly dissected up from the maxilla and alveoli by 
cutting through the reflections of mucous membrane and the attach- 
ment of the muscles and other soft parts This is mainly needed on 
the outer side, and where there is much flattening of the nose the 
ala nasi will also require to be separated This may cause some 
amount of bleeding, but sponge pressure easily controls it 

2 The edges of the cleft are then payed Many different methods 
have been employed to accomplish this, but it is only necessary to 
mention two The object to be attained is the union of the cleft lip 
by means of a cicatrix, which shall be as unobtrusive as possible, 
whilst the red margin must be continuous, and the section such that 
the raw surfaces are larger than are absolutely necessary, so as to 
allow for subsequent cicatricial contraction without the development 
of a notch The methods recommended are as follows 

(a) The incision extends from the apex of the cleft, or from within 
the nostril, in ,a_cresc entic manner (Fig 288), so that a slight angular 
projection is formed""fo"constitute a prolabium This is done on each 
side, and where the nose is much flattened, more tissue is removed 
on the outer than on the inner side, so that when the parts are sutured 
together the nostrils become as nearly as possible symmetrical By 
this means the depth of the lip is increased to allow of subsequent 
contraction, whilst the red margin can be made continuous 

(b) Mnault's Opciation (Fig 289) — The inner margin and apex of 
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the cleft are pared, so as to leave a raw surface , a flap of red marginal 
tissue, as thick as possible, is then cut from the outer side, and im- 
planted on the bevelled raw surface of the red margin on the inner 
side, the upper portions of the cleft being also apposed 

3 Sutuus are now inserted to maintain the lip m the position into 



Fig 288 — Rose's Operation for Single Hare-lip 


On the left side the semilunar incisions are seen e\tending as far as the free 
borders of the lip The right hand figure shows the parts drawn into 
position , the wide cross lines represent the wire sutures, the narrow ones 
the catgut or horsehair stitches 

which it can be drawn by the fingers without tension Two deep 
silver-wire sutures should be introduced, one just above the red 
margin, and one close to the nose, to draw into position and steady 
the nostril, which should be left smaller than that on the other side, 
so as to allow for subsequent dilatation, which is certain to occur 



Fig 289 — Mirault’s Operation for Hare up 

In the right hand figure the prolabial flap is shown ready to be implanted 
on the prepared inner side 


Horsehair or catgut stitches are used to bring the exact margins 
together, the continuity of the muco-cutaneous line being accurately 
preserved, and the cut edges of the mucous membrane upon the 
deeper aspect being sutured, each stitch, after it is tightened, being 
used to elevate and evert the lip and thus assist the insertion of the 

5i 
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next The wound is dressed with a small piece of gauze, and secured 
by another dry piece cut m the shape of a butterfly, so that the 
narrow body shall fit over the lip, and the wings spread over the 
cheeks , this is fixed by collodion, and maintained for some days 
after the stitches are removed, the deep ones on the fourth day, and 
the superficial ones about the eighth or tenth Careful feeding by 
the spoon is necessary, the mother’s milk being drawn off and given 
m this way if possible In simple cases the child may be returned 
to the breast about the fifth day In order to prevent the child from 
picking at the lip or disturbing the dressing, it is well to put a splint 
on the flexor side of each arm to control the elbow-joint 

The Treatment of Double Hair-Lip may be discussed under two 
headings, viz , the treatment of the os mcisivum, and that of the soft 
parts 

The os mcisivum need not be touched if it retains its normal 
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Fig 290 — Rose s Operation for Double Hare-lip 

The central tubercle is pared in a V shaped manner, and the lateral segments by 
curved incisions, extending to the red margin, and then inwards Only the 
apex of the central portion is included m the completed lip The long cross 
lines represent the position of the wire stitches, the shorter ones of the catgut 
sutures 

position, and the labial clefts are then alone dealt with , but if it 
projects forwards, as is often the case, it must be either removed or 
replaced (a) In the former case the central portion of the upper lip 
is freed from it by dissection, and the base of the process divided with 
cutting -pliers , a small artery m the bone will spurt vigorously, and 
may need an application of the cautery to stop it The operation on 
the lip is deferred till ten days later ( b ) Reposition may be effected 
by several methods, the best of which is Bardeleben’s, who incises 
the lower border of the septum, strips off the muco periosteum from 
either side, and then bends or breaks the bone back into position, 
fixing it by silver wires, and uniting the lip at once to form a splint 
to maintain it in situ The advantages claimed for reposition are that 
the patient retains his own central incisor teeth, and that the normal 
contour of the jaw and face is not interfered with Against this plan, 
however, must be placed the facts that the bone rarely becomes 
firmly united, that the teeth are stunted and erupt obliquely back- 
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wards from rotation of the process, and that its presence prevents the 
maxillae from falling together and increases the difficulties of subse- 
quently closing the palatal cleft Personally we recommend extir- 
pation in bad cases, since the disfigurement can to a large measure 
be removed by adding a projecting cheek-plate to that which carries 
the artificial incisors, thus pushing the upper lip forwards ( c ) Where, 
however, the projection is not great, it is possible to dimmish the size 
of the os mcisivum by gouging away the teeth contained within it, so 
that the lip can be closed over it 

The soft parts of the lip are dealt with in much the same way as in 
single hare-lip They are freely detached from the maxillae, and the 
edges pared, as shown in Fig 290, the central portion being cut into 
a V, and no attempt made to incorporate it into the free margin for 
fear of depressing the tip of the nose, whilst the lateral segments are 
pared as m the single operation These latter are now drawn together 
and united m the middle line below the central portion, so that a 
Y-shaped cicatrix results One of the deep silver stitches should fix 
the apex of the V , the other should be inserted just above the red 
margin The dressing and after-treatment are as in the single opera- 
tion For a time the child may have difficulty m breathing owing to 
the diminution in the size of the oral aperture, but this is obviated by 
the nurse drawing down the lower 
lip with the fingers, or by painting it 
m a vertical direction with collodion 
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Fig 


291 — Median Hare lip, 
(Pitts’ Case ) 


Other congenital abnormalities of the 
lip are met with, which, however, can 
only be briefly mentioned here 
Median Hare-lip may occur in one of 
two forms either a simple cleft exists in 
the middle line (Fig 291), or there may 
be an absence of the intermaxilla and 
nasal septum, causing flattening of the 
bridge of the nose, and a broad median 
defect, flanked by the maxillary portions 
of the lip 

Oblique Facial Cleft is an uncommon 
deformity, characterized by a cleft or 
sulcus in the face starting from the usual 
situation of a hare-lip below, but running 
up outside the nostril to the inner side 

of the lower lid (Fig 292) Coloboma of the iris or choroid is sometimes 
associated with this rare defect The deformity is due to non closure of the 
naso orbital fissure and runs along the line of the nasal duct It may be limited 
to the soft parts or may involve the bones even laying open the antrum 
Macrostoma (Fig 293) is characterized_by an abnormal width of the mouth, 
and is due to non-union of the maxillary and mandibular processes It may be 
uni or bi lateral, and is usually associated with anomalies of development of the 
ear, accessory auricles being often present As a rule, a small papilla on the 
upper and lower margins will indicate the true limits of the mouth being con 
stituted by the points of attachment of the orbicularis The existence of these 
is of great importance as indicating the extent to which the cleft must be pared 
in order to restore the mouth to its normal size 
Mandibular Clefts are exceedingly rare They are due to non union of the 
mandibular processes in the middle line, and involve either the soft tissues of the 
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lower lip alone, or may extend to the bone, and even the tongue Treatment is 
as for ordinary bare-lip 

Microstoma is the term applied to a condition in which the fusion of the parts 
entering into the formation of the lips progresses to a greater extent than usual, 
so that the oral orifice is contracted It may be associated with defective 
development of the lower jaw In the more severe cases, where the mouth is 
extremely narrowed, a transverse cut should be made outwards on each side, and 
the mucous membrane stitched to the skin 

Macrocheilia, or hypertrophy of the lip, occurs in three forms 
i The congenital variety, a condition analogous to macroglossia, 
and due to a congenital distension of the lymphatic spaces, or chronic 
lymphangiectasis, accompanied by overgrowth of the connective 
tissue The lower lip is most often involved, and is firm, thickened, 




Fig 292 — Oblique Facial Clei t or, Fig 293 — Mackostoma with 

rather, Cicatricial Deformity Auricular Appendages 

ALONG THE LlNE USUALLY TRAVERSED (FERGUSSON ) 

by such a Cleft (Kraske’s Case ) 


and everted, causing considerable deformity The treatment consists 
m the removal of a V - shaped portion from the centre 2 An 
acquired form occurs m children and young people with a tuberculous 
inheritance, constituting the so called ‘ strumous lip ’ Either lip 
may be affected, but perhaps more frequently the upper , the thick- 
ening is due to a chronic lymphangitis, resulting from the absorption 
of septic material from persistent cracks and fissures If these can be- 
healed, and the general health improved, diminution m the size of the 
lip soon follows ^ In adults, macrocheilia is m almost all cases due 
to tertiary syphilis The lower lip is most often enlarged, and be 
comes thick and hard It is due to the diffuse sclerosis characteristic 
of tertiary mischief General treatment, and not local, is needed 
Syphilitic Affections of the lip are not uncommon A pnmary 
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chancre may be caused by kissing, or by smoking an infected pipe, 
or drinking from a glass with an infected rim It usually presents a 
smooth ulcerated surface, discharging a small amount of sero-pus, 
resting on a mass of infiltrated tissue which may extend over the 
whole lip (Fig 294) The induration is not so great as m chancres 
upon the genital organs, but the infiltration is much more extensive 
An indolent enlargement of one or more of the submaxillary lym- 
phatic glands occurs very early, 
and the disease usually runs an 
acute course Ordinary specific 
treatment is all that is needed 
A labial chancre may closely re- 
semble epithelioma, but is distin- 
guished from it by its rapid develop- 
ment up to a certain point, by the 
early implication of the glands, 
which soon become very large, by 
the absence of typical cachexia, by 
the age of the patient, and the 
course taken by the case, as well 
as by the local appearances The 
surface is usually flattened, and less 
warty and irregular than in epi- 
thelioma, whilst the skin is more 
involved than the mucous mem- 
brane Should the chancre have 
existed for any time, the presence 
of a rash or sore throat may ma- 
terially assist m forming a diag- 
nosis Moreover, it is said to 
be more common on the upper 

lip, whilst epithelioma is usually seen on the lower (compare 
Figs 294, 295) In the secondary stage mucous tubercles are 
frequently met with, involving the inner side of the lip and the 
angle of the mouth In the tertiary period serpiginous ulceration 
and gummata may occur, or the diffuse induration described above 
In inherited syphilis, cracks and mucous tubercles are constantly 
present, and may be so extensive as to leave cicatrices radiating 
from the mouth, which are very characteristic (Fig 21) 

Cracked Lips (or, as they are often called, chapped lips) are usually 
the result of cold weather, a central crack or fissure forming which is 
extremely painful, and liable to bleed very readily on everting or 
stretching the part The lower lip is that generally affected In 
tuberculous children more than one may occur, and by their per- 
sistence they give rise to a considerable degree of induration and 
infiltration, and perhaps lead to glandular trouble All that is needed 
in the shape of treatment is the application of a little lanohne or cold 
cream, but if they persist, it may be advisable to touch them with 
nitrate of silver 



Fig 294 — Chancre of Upper Lip 
(From a Photograph ) 

The enlargement of the submaxil 
lary lymphatic glands is very 
evident 
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Herpes Labialis is a condition usually associated with catarrh, and 
not unfrequently with pneumonia or other fevers Either lip may be 
affected, and the herpetic eruption is quite limited in extent It 
consists of a number of little vesicles situated on a hyperaemic and 
painful base , after a few days the vesicles become transformed into 
pustules, and these m turn burst and dry up, the whole affection 
lasting perhaps a week or ten days No special treatment is required 
If the inner aspect of the lip is affected, the epithelium early becomes 
sodden and is shed, so that the vesicular stage is much shorter 

Mucous Cysts occur on 
the inner side of the lip in 
the form of small rounded 
swellings, which are trans 
lucent and contain a glairy 
fluid They are often due 
to trauma, whereby the 
opening of a mucous gland 
is blocked The whole cyst 
wall should be dissected 
out, and the wound closed 
by stitches 

Nrevi are frequently met 
with in the lip If confined 
to the inner aspect they 
may be dissected out, but 
when large and involving 
the whole thickness, they 
should be dealt with by 
electrolysis 

Warty Growths are often 
seen on the lower lip, espe- 
cially near the angle, and 
may then simulate epithe- 
lioma They are distin- 
guished, however, by the 
fac t that ulceration is not often present, that the lymphatic glands 
are not involved, and that there is but little infiltration of the base 
They should, however, be removed as early as possible, since 
malignant disease often starts from them 

Epithelioma of the lip usually occurs in men of the working classes, 
and is commonly stated to be due to the irritation produced by 
smoking a short clay pipe, which is allowed to rest on one or the 
other side near the angle A semicircular notch will frequently be 
noticed in the teeth of the upper and lower jaw, corresponding to the 
situation of the growth on the lip, and caused by the constant fric- 
tion of the pipe-stem It may also start opposite the site of some 
projecting rough or carious tooth It is but rarely met with m 
women, occurring in England in not more than 5 to 6 per cent of 
the cases, and of these, according to Hutchinson, half are clay-pipe 



Fig 295 • — Chponic Epithelioma of Lower 
Lip (From a Photograph ) 
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smokers It is also more common amongst country folk who use the 
short clay pipe than amongst the cigarette and cigar smokers m towns 
The disease may start as an induration around a crack or fissure, 
which gradually extends, forming a typical malignant ulcer , or as a 
wart-hke growth, which fungates and ulcerates , or as a chronic in- 
filtration leading to an irregular nodulated thickening of the lip, which 
sometimes looks shrunken and feels sclerosed (Fig 295) 

If allowed to run its course unchecked by treatment, the disease 
steadily progresses, forming an ulcerated mass of greater or less size, 
and even involving the jaw. The submental and submaxillary glands 
are early implicated, and 

secondary deposits are also . 

found in the glands which 

accompany the carotid f , j J, 

vessels Beyond this, how- 
ever, the disease rarely ex- 
tends, visceral complica- 
tions being uncommon 
When a fatal issue results, 
it is generally caused by 
the secondary growths m 
the neck, which attain con- 
siderable dimensions and 



then ulcerate, this stage 
being possibly preceded by 
one of cystic degeneration 
From these ulcerating sur- 
faces a variable amount of 


-^v 

Fig 296 — V-shaped Incision for Removal 
of Epithelioma of Lip 


discharge escapes, varying with the septicity or not of the wounds 
Haemorrhage is also likely to follow from erosion of some of the 
vessels m the neck 


The Diagnosis of epithelioma is rarely doubtful, but occasionally 
warty growths, or even a primary chancre (p 805), may be mistaken 
for it Th'e clinical history generally suffices to determine the nature 
of the mass, as also the character of the base and the appearance of 
the parts , but m uncertain cases the removal of a small portion 
under cocaine, and its microscopic examination, are required to set 
doubts at rest 


Treatment — The primary growth must be excised completely, 
if such be possible, and the submental and submaxillary region 
thoroughly cleared of lymphatic glands, whether they can be felt 
enlarged or not When once the deeper glands in the neck have 
been attacked, they often contract such adhesions as to render their 
extirpation impracticable 

If the growth is limited to one part of the lip, a Y-shaped wedge 
extending half an inch beyond it m all directions mayTe taken away 
(Fig 296), and the wound closed, as in a case of hare-lip, without 
much deformity resulting When it is more extensive considerable 
ingenuity must be exercised in order to make good the defect One 
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plan that often gives good results is to excise the growth by a some- 
what larger V-shaped incision, and then to extend the labial fissure 
transversely to one or the other side, or to both, dissecting up these 
segments from the bone , the flaps can then usually be brought 
together, whilst the mucous membrane is united to the skin along 
the margin of the new lip 

When the whole lower lip requires removal, Syme's operation may 
be performed with advantage It consists first of all'm the complete 
excision of the diseased lip Two curved incisions are then made, 
starting from the middle line of the wound, and extending downwards 
under the chin, to terminate below the angles of the jaw, an inverted 
V-shaped portion of skm between them remaining fixed to the sym- 
physis menti to form a base of support for the new lip The lateral 
flaps are now dissected up, raised, and united one to the other in the 
middle line, so as to constitute the new lip, an mierted Y-shaped 
cicatrix resulting The elasticity of the skin in this region allows 
this to be accomplished, and the whole wound closed, without leaving 
any part to granulate The mucous membrane should be finally 
stitched to the skm over the upper free margin Healing by first 
intention usually follows 

If the whole of the upper lip needs to be removed, it may be 
restored m a variety of ways Perhaps one of the best consists in 
making incisions which skirt the alse nasi on each side, and then ex- 
tend outwards into the cheeks sufficiently to allow the tissues, when 
they have been freed from the maxillae by undercutting, to be drawn 
together in the middle line In such cases care must be taken not 
to encroach on Stenson’s duct 

The Extraction of Teeth 

Although this operation is usually undertaken by dentists, yet 
surgeons and medical practitioners have occasionally to perform it, 
and not a little skill and judgment are sometimes required m its 
execution An anaesthetic may or may not be required * If merely 
one or two teeth are to be drawn, gas or chloride ot ethyl will suffice, 
but when a large number require extraction at one sitting, it is better 
to give ether or the ACE mixture , chloroform should never be 
employed when the patient is m the sitting position The posterior 
teeth are, of course, dealt with first, and subsequently those in front 
Suitable forceps are required for the various teeth, and the number of 
fangs belonging to each must be kept m mind Incisor and canine 
teeth are removed by a combination of traction and rotation , the 
bicuspids and molars by traction combined with lateral movement, 
especially inwards The forceps, after being sterilized, must be 
applied to the neck of the tooth well up under the gum, and no trac- 
tion should be made until a firm grasp has been taken, and the tooth 
has been loosened by lateral swaying 

Accidents of various types happen from time to time The crown 
may break away leaving the fangs m situ, and then each of these 
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must be sought with root forceps and accounted for In dealing with 
the first or second upper molar, it is quite possible to drive a fang 
upwards into the antral cavity, setting up thereby acute suppuration 
within the cavity Laceration of the gum is often unavoidable, and 
injury to the alveolar margin may follow , but such accidents as frac- 
ture of the lower jaw or dislocation of the temporo-maxillary joint 
are certainly avoidable The use of an elevator is sometimes desir- 
able m order to remove old roots, but it is an instrument that must 
be used with great care 

After extraction the mouth is washed out with sterilized or car- 
bolized water, and the bleeding usually ceases without delay If the 
gum has been much torn, it should be pressed back into position by 
the fingers, and when the mouth is septic, it may be desirable to touch 
the socket over with tincture of iodine A mouth-wash of boric acid 
or samtas is subsequently employed 

Should the hcemorthage continue, as in patients suffering from 
purpura, scurvy, and haemophilia, the socket must be carefully plugged 
with a strip of gauze soaked in a styptic, such as adrenalin or cocaine , 
the use of perchlonde of iron m this connection is undesirable 
Occasionally the bleeding re-starts after two or three days, and is 
then due to septic contamination of the alveolus , m such cases it is 
usually necessary to open up the socket freely from the outer side, 
cutting away gum and, if need be, bone, so as to allow free exit to 
discharges and a more ready access for strips of gauze soaked m 
styptics or antiseptics 

Affections of the Gums and Alveolar Processes 

Spongy Gums are not unfrequently met with as a result of the 
administration of mercury, or from scurvy They are characterized by 
being soft and congested, bleeding readily on pressure, and perhaps 
showing signs of ulceration All that is necessary is the correction 
of the determining cause and the use of an alum mouth-wash 

Alveolar Abscess (Fig 297) is almost always associated with sup- 
puration around the fang of a carious tooth The alveolar walls 
become expanded, and the pus finds its way over the edge of the bone 
(C, D), or even through the osseous tissue (A), under the external 
periosteum If limited in extent, it perforates the gum directly, and 
is then known as a gum-boil , but it occasionally burrows beneath 
the periosteum, which is stripped from the bone, and may thus lead 
to an abscess of larger size, possibly resulting m necrosis of the jaw 
The formation of an alveolar abscess is almost always associated 
with a considerable amount of pain of a very irritating nature, and 
when extensive may give rise to serious constitutional disturbance 
Occasionally graver complications ensue , thus, in the upper jaw the 
antrum may be opened, and suppuration in this cavity follow, whilst 
m the lower the* abscess may travel downwards and burst externally, 
either close to the lower margin of the bone or m the neck A 
troublesome sinus results, which can only be cured by the removal 
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of the tooth, and even then a depressed and adherent cicatrix ensues, 
which is very unsightly The most essential point m the treatment 
necessarily consists in the removal of the offending tooth Often 
this is quite sufficient, and possibly the tooth may come away with 
an abscess cavity attached to one of the fangs When suppuration 
occurs beneath the periosteum, the pain can at first be relieved in 
measure by fomentations, but as soon as fluctuation is detected an 
incision should be made through the mucous membrane, and the 
cavity emptied Possibly it may be wise to keep a small piece of 
stuffing m for a few hours, but if a large enough opening has been 
made, all that is subsequently required is repeated and frequent 
irrigation, preferably with peroxide of hydrogen If a small smus 



Fig 297 — Diagram ok Alveolar Abscess resulting from Disease of 
Molar Tooth (After the American System of Dentistry ) 

A, Abscess arising from escape of septic material from B the pulp chamber, 
through the foramen at apex of the fang it has burrowed directly through 
the alveolar process and burst through the gum C similar abscess which 
has tracked down between the tooth and the alveolus, and spread out 
beneath the alveolar periosteum at D, constituting the typical alveolar 
abscess, E, cheek, F, antrum, G, nasal cavity 


persists after removal of the tooth, it must be opened up, and any 
carious or necrosed bone removed 

Pyorrhoea Alveolans (or Riggs’ Disease) consists m an inflammatory 
condition of the margins of the gums, accompanied by a muco puru- 
lent discharge, which arises from pockets or pouches which may 
extend a greater or less distance along the roots of the teeth In 
consequence of this the tissues of the gums shrink, ffind, together 
with the alveolar border, become atrophic , the fangs are ther eby 
uncovered and the teeth loosened, so that after a while a natural 
cure is established by the patient becoming edentulous The process 
is limited to a few teeth, or may involve many It is always preceded 
by an excessive deposit of tartar, beneath which bacterial infection 
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occurs, the inflammation spreading down along the periodontal mem- 
brane Treatment consists in the removal of the tartar and the applica- 
tion of astringents and antiseptics, preferably peroxide of hydrogen, 
not only to the exposed mucous membrane, but also into the pouches 
and pockets where pus collects Treatment is often prolonged and 
tedious, but must be persisted in, not only to save the teeth, if 
possible, but also to prevent or remedy the toxaemic and dyspeptic 
symptoms which are due to the absorption of pus In many cases, 
however, the teeth have to be sacrificed 

We desire here to emphasize strongly the importance of dealing 
effectively with all sources of oval sepsis, as also of similar conditions 
involving the nose and its accessory sinuses Not only are such 
lesions locally dangerous, but the constant absorption of toxic 
material leads to various types of anaemia (including the pernicious 
variety) and to some forms of neuritis , it is also conceivable that 
the infection of the upper part of the digestive tract with virulent 
organisms may explain the origin of gastric ulcers, and possibly also 
of appendicitis 

Hypertrophy of the Gums is met with in the form of a sessile over- 
growth, sometimes almost cauliflower-like, around and between the 
teeth, which are usually carious , it occurs most frequently m 
children, but occasionally in older subjects In slight cases the 
overgrowth may be destroyed by the application of a crystal of trichlor- 
acetic acid , but in the more exaggerated types excision is required 

Dental Cysts are by no means uncommon, resulting from the 
irritative effects of dental caries , hence they follow the distribution 
of that affection, and are most frequently seen m connection with 
the upper first molars and bicuspids They develop at the roots of 
the teeth, causing a painless regular expansion of the bone, free from 
inflammatory phenomena, unless infected secondarily with bacteria 
After a time the centre of the swelling softens, and, as the bony wall 
is absorbed, parchment-like crackling can be felt , finally, the condition 
presents as a rounded tense elastic swelling, around the margins of 
which the remains of the expanded bone can be detected In the 
upper jaw they often encroach on and project into the antral cavity, 
but are not connected with it The tooth which is the cause of the 
trouble is always dead, and frequently merely a septic root is present 

The cause of these cysts is probably the proliferation of certain 
embryonic remains of the enamel organ, brought about by the 
irritation of septic matter which has escaped from the pulp cavity 
These fetal residues are lighted up into activity, develop into masses 
or cylinders of epithelial tissue, and then undergo cystic degeneration 
Their pathogenesis is practically identical with that of the epithelial 
odontome, but merely one cyst develops here instead of many The 
fluid contained therein is thick and mucoid in character, and broken- 
down epithelial cells and cholestenne are seen in it on microscopical 
examination 

Treatment The cyst must be laid freely open into the mouth, the 
septic tooth or stump removed, and the anterior wall of its alveolus 
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cut away The alveolus and cyst thus laid into one cavity are 
scraped so as to remove all the epithelial lining, and packed with 
gauze so as to ensure healing by granulation In the upper jaw the 
utmost gentleness is required m dealing with the deeper wall of the 
cyst, as the septum between it and the antrum may be extremely 
thm and entirely devoid of bony tissue 

Epulis — By this term is meant a tumour growing from the 
alveolar periosteum Two varieties are described, viz , the simple 
and the malignant 

A Simple Epulis is usually of a fibromatous nature, and may grow 
from either jaw, though more commonly from the lower It is 

generally due to the 
irritation of diseased 
teeth, and al thoug h 
m ost ma rked — on T he- 
outer aspect, it burrow s 
between t he t egjdn-and 
is~ aTso~~found on _t h e- 
ipner,side It appears 
as a red fleshy mass, 
smooth, or perhaps 
lobulated (Fig 298), of 
an elastic consistency, 
and possibly associated 
with a little super- 
ficial ulceration It is 
covered with mucous 
membrane, and may 
contain a few spicules 
of bone The treatment 
consists in removing 
the growth together 
with the teeth or 
stumps with which it 
is connected If small, it will suffice to cut away and scrape the 
bone from which it arises , but if large, or if it recurs after such 
treatment, the portion of the alveolus from which it springs must also 
be excised This is best accomplished by extracting a tooth on either 
side of the tumour, and cutting vertically through each socket with 
a saw, the two incisions being united below with a chisel, so as to 
remove a quadrangular portion of bone without interfering with the 
continuity of the jaw 

Malignant Epulis — This title is applied to a myeloid sarcoma 
gr owin g from the med ullary , substance of the alveolar^proGess--'" It 
forms a sofFrapicfly-increasing mass of a dusky purple colour, which 
runs on to ulceration or fungation The deeper portions of the 
growth may contain an ossific deposit As with all forms of myeloid 
growth, it is only locally malignant Treatment consists m free 
removal of the mass and of the portion of alveolus from which it 
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arises In the upper jaw this sometimes necessitates excision of the com- 
plete palatal segment of the maxilla, but in the lower jaw it is generally 
possible to maintain the continuity of the mandible by removing 
merely a quadrilateral portion m the same way as for a simple epulis 
Epithelioma and Sarcoma (round or spindle-celled), arising from the 
gum, are both occasionally met with Epithelioma in this situation 
rarely fungates, but rather tends to invade the bony tissues, and ( m 
the upper jaw extends upwards to the antrum , hence it is sometimes 
termed a ‘creeping or burrowing epithelioma ’ The ordinary signs of 
this disease become evident, lymphatic glands are enlarged, and typical 
ulceration of the gum follows The only possible treatment consists m 
free excision of the growth, together with the portion of bone affected 
Necrosis of the Jaw — Causes (1) S.ubpenosteal.al veolar a bscess, 
connected -With_dentaL,caries (2) Tr aumatism.. such as blows' on 
the jaw, with or without fractuie, in the latter instance being due to 
septic periostitis or osteo-myelitis, owing to the lesion becoming com- 
pound The use of dixtyjFoxceps or elevators m extracting a tooth 
may similarly light upan infective inflammation, resulting m necrosis 
(3) In t e rtiax.y_syph il is necrosis also occurs, affecting most frequently 
the palate or alveolar borders (4) It occasionally results from mer- 
curoaL-^crrsoirmg,-- but rarely at the present day (5) Phosph orus 
necrosis is met with amongst those who work in lucifer-match' fac- 
tories, but only when ordinary phosphorus is used , the amorphous 
form is harmless The fumes are supposed to gam access to the 
jaws through carious teeth, giving rise to a somewhat acute inflam- 
mation, which terminates in necrosis A considerable amount of 
new bone forms beneath the periosteum, and the sequestrum, which 
is curiously gray and porous, like dirty pumice-stone, is always slow 
m separating Either jaw may be affected, but perhaps the lower a 
little more commonly than the upper (6) N eorosis-may -follow_one 
of^the-exanthemata-p arising as an infective idiopathic or embolic 
osteo-myelitis, and then probably affecting a considerable extent of 
bony tissue, possibly the whole mandible (7) Tubercle is occa- 
sionally responsible for this condition 

The symphysis menti m children is occasionally the seat of a 
pyogenic or tuberculous infection, previous to the eruption of the 
permanent incisors An abscess forms, and caries, or a limited 
necrosis results In a case of this type an opening is required m 
the submental region, through which the diseased tissue can be 
thoroughly scraped away The teeth are of course lost, but a good 
result, and with but little scarring, may be anticipated 

The Clinical Phenomena associated with necrosis of the jaw are 
necessarily much the same whatever the cause The acute form 
commences with severe pain m and around the jaw, followed by 
great swelling of the face and difficulty m opening the mouth or 
taking food The temperature is raised, and even rigors may be 
present , the breath is usually foul Sooner or later an abscess forms, 
which may point either m the mouth or on the face, or the pus may 
burrow downwards for some distance into the neck Sinuses persist 
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discharging the most offensive pus , a new case of bone sometimes 
forms m the lower jaw, enclosing the sequestrum, but m the upper 
this is rarely noticed, and even m the lower it is not unusual to see 
a considerable amount of bare or dead bone absorbed without the 
formation of an mvolucrum 

Treatment — In the early stage the mouth should be fomented, and 
as soon as there is any suspicion of pus a free incision is made down 
to and along the bone When necrosis is present, it must be treated 
m the ordinary way, the sinuses being flushed out with an antiseptic 
solution three or four times a day until the sequestrum is loose , it 
is then removed, if possible, from within the mouth Drainage by 
means of an external opening is often absolutely necessary In the 
worst cases necrosis may extend from the middle line of the mandible 
to the temporo- maxillary articulation , it is then wise to make an 
external incision, and remove the bone tn toto after detaching it by 
saw from the other ramus 

Affections of the Antrum 

Suppuration within the Antrum ( empyema of maxillaiy sinus ) fre- 
quently arises from disease connected with the fangs of the first 
or second molar or bicuspid teeth , it not uncommonly extends from 
the nasal cavities in connection with disease of the middle turbinated 
bone, or may be secondary to suppuration within the frontal sinus , 
it is occasionally lighted up by injury In chronic cases it is not 
unusual to find the antrum filled with soft polypi 

The Symptoms produced are often extremely equivocal, and the 
condition may be present for some time without being recognised 
In the chronic forms all that is noticed may be an intermittent dis- 
charge of pus into and from one side of the nose, associated perhaps 
with some pam m the infra-orbital region, a chronic cough, and 
an irritable throat The pus varies considerably in amount and 
character, being sometimes extremely offensive On holding the 
patient’s head forwards, it can be demonstrated that there is an over- 
flow of pus into the nostril, and sometimes when the patient reclines 
it flows back into the pharynx Should the opening into the nose 
become blocked, all the symptoms are aggravated, the pam becoming 
more marked and the swelling increasing Signs of distension of the 
cavity may also be produced m this way , such are manifested m 
four directions (a) Inwards, 'causing obstruction to nasal respiration, 
and possibly epiphora, from compression of the nasal duct , (b) up- 
wards, leading to protrusion of the eyeball or exophthalmos, ( c ) down- 
wards, resulting m depression of the side of the palate, and possibly 
irregularity m the line of the teeth , and (d) outryards, giving rise to 
a somewhat characteristic projection of the cheek beneath the malar 
eminence Under these circumstances, a finger inserted into the 
mouth, between the cheek and the bone, will detect a loss of resistance 
m the anterior wall of the antrum, and if the distension has lasted 
long, eggshell-crackling may be noticed, or the whole anterior wall 
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may be absorbed and an elastic swelling take its place Infra-orbital 
neuralgia is often a marked feature in these cases 

In acute cases all the above phenomena may be present m an 
accentuated degree, accompanied by severe tensive pain and some 
amount of febrile disturbance Necrosis of the lining bony walls 
may also be induced, owing to the fact that the mucous membrane 
is closely adherent to the periosteum 

The Diagnosis of suppuration within the antrum is not always easy 
The periodic discharge of pus from the nose is suggestive, as also 
the presence of a dead or painful molar or bicuspid tooth If a flow 
of pus can be induced by change of position of the head, it is pathog- 
nomonic of suppuration within one of the accessory sinuses connected 
with the nose, probably of the antrum If, after the nose has been 
cleared and the head hung down, pus is seen welling up from under 
the middle turbinal, the diagnosis is almost certain Transillimination 
of the antrum may confirm this opinion A small electric lamp is 
placed within the mouth, and if the patient is m a dark room, and 
his antra are normal, the cheeks, lips, and lower margins of the 
orbits become of a rosy-red colour If, however, the cavities are 
occupied by pus, blood, or a growth, the parts remain dark Trans- 
lllummation does not answer in every individual, and hence the 
value of the test is much diminished The presence of illumination 
excludes intra-antral growths or abscess, but its absence, unless 
unilateral, is not of much significance Finally, the antrum may be 
punctured with trocar and cannula through the canine fossa, and 
an absolute diagnosis obtained 

The Treatment necessarily varies with the type of the disease 
In the early active form that sometimes follows the extraction of 
a tooth, and may even be associated with the pushing up of a 
broken fang into the cavity, it will probably suffice to enlarge the 
opening m the alveolus with a suitable antrum drill A solid rubber 
plug is introduced, and the cavity washed out into the nose with 
sterile salt solution two or three times a day, until the purulent 
discharge ceases, when the opening may be allowed to granulate 
The solid plug is better than a hollow tube, which permits 
discharge to get into the mouth, and food or septic material to pass 
into the nose 

In the more chronic cases, when the mucous membrane is thickened 
and infiltrated, and possibly polypi are present, a more extensive 
procedure is required The antrum is opened by gouging through 
its anterior wall above the first molar after dividing the mucous 
membrane If this tooth is present, it may advisably be drawn, and 
the anterior wall of its socket cut or gouged away A sufficient open- 
ing must be made for the admission of the finger, so as to allow the 
interior of the cavity to be thoroughly explored and curetted It 
is also important to deal with any mtranasal mischief that is present, 
and if need be the anterior half of the middle turbinal must be 
removed so as to give a free exit into the nose for discharge, and to 
permit of thorough irrigation It is sometimes possible to close the 
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incision in the mouth, the antrum being washed out from the nose , 
but m old-standing cases it is often necessary to pack the cavity 
with gauze from the mouth, and make it heal by granulation After 
a while the opening into the mouth contracts so as to allow of the 
introduction of a solid metal or rubber plug fitted to a tooth-plate, 
which can be gradually reduced in size so as to allow the sinus to 

hJd 

“V Hydrops Antn is the term applied to a chronic distension of the 
: anffum witlfa glairy mucoid fluid, somewhat similar in character to 
"That contained in a ranula The condition is painless, and free from 
inflammatory phenomena, and as the expansion increases, eggshell- 
crackling of the anterior wall, or even distinct fluctuation, may be 
observed It was formerly supposed to arise from obstruction to the 
aperture into the nose and retention of secretion, but is in reality 
due to a QjsjjcJiumour^orming* from- the --gland 5 "bf the mucous 
membrane, or more often to -a dentaFcyst (p 811) which has en- 
croached ofr*the~'antral cavity The treatment required is to open 
thoroughly the cyst from the mouth after dividing the mucous mem- 
brane, subsequently removing a sufficient portion of the anterior wall 
to enable it to be washed out and drained It is sometimes possible 
to do this without wounding the lining membrane of the antrum 

Various Tumours may originate in the antrum, eg , mucous polypi, 
fibromata, odontomata, osteomata, sarcomata, and cancers If 
limited to the cavity, they produce no definite symptoms, except 
when large enough to cause expansion of its walls Malignant 
growths, however, usually pass beyond the limits of the antrum, and 
lead to the usual signs of malignant disease of the upper jaw Treat- 
ment consists m removing simple growths, if possible, without inter- 
fering with the integrity of the maxilla This may be accomplished 
by reflecting the overlying cheek, as m excision of the upper jaw 
For malignant tumours, removal of the whole bone is the only 
possible remedy 

Tumours of the Upper Jaw 

Many of the Simple Tumours springing from the upper jaw have 
been already described amongst those involving the alveolar border 
and antrum Only a few remain to be dealt with 

Osteoma occurs either in the form of a tumour composed of 
compact tissue, then usually growing within the antrum, or it is 
occasionally met with as a diffuse symmetrical overgrowth, con- 
stituting the condition known as leontiasis ossca A few cases of 
Chondroma have also been reported 

By Leontiasis Ossea is meant a disease, fortunately very rare, 
characterized by the formation of diffuse hyperostoses from either 
the cranial or facial bones, or from both It usually commences m 
young adult life, and both rickets and syphilis have been suggested 
as playing some part m its causation, although nothing definite as 
to its origin is known Nodular outgrowths of soft spongy bone 
gradually develop, increasing slowly m size, and giving rise to 
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irregular bony protuberances projecting beneath the skin, and when 
affecting the maxillse and mandibles leading to an extremely repul- 
sive appearance of the individual Sometimes merely the cranial 
bones are affected, at other times only the jaws, whilst occasionally 
the whole skull participates in the change, which is almost always 
symmetrical As growth progresses, the new bone encroaches on 
the cavities of the skull, so that the antrum may be obliterated, the 
eyes may protrude owing to the contraction of the mtra-orbital 
space, and even coma and death may supervene from cerebral com- 
pression Prior to this, however, a variety of symptoms, especially 
neuralgia, may be induced by pressure on the cranial nerves Treat- 
ment is only occasionally possible, and consists in the removal of the 
projecting masses of bone by the chisel 
Malignant Disease of the Upper Jaw occurs in the form of sarcoma 
or cancer Sarcoma is perhaps the more common, and originates 
either from the anterior wall, from the cavity of the antrum, from 
the spheno-maxillary fossa behind the bone or may extend into the 
maxilla from the naso-pharynx Not unfrequently these growths 
have a considerable ossific basis, and this is sometimes so extensive 
as to obliterate the antral cavity, and convert the bone into a solid 
mass Cancer develops m the form of squamous epithelioma, spring- 
ing from the gums , or as a columnar or acinous cancer starting in 
the glandular tissue, found both m the nasal and antral cavities 
The Clinical Peatures of both forms of malignant disease are 
practically identical 

If arising from the anteuor aspect of the bone, a tumour is produced 
which projects under the cheek, the tissues of which are invaded by 
it , it extends down towards the mouth, and is readily detected 
through the mucous membrane It may, however, spread deeply, 
and in time involve the cavity of the antrum It causes no ob- 
struction to nasal respiration, and no epiphora except m the later 
stages 

If it originates within the antnun, the usual signs of distension of 
that cavity are produced, associated with a foul, and often blood- 
stained, discharge from the nose, within which the ulcerated surface 
of the growth may be seen Epiphora is caused by pressure on the 
nasal duct, whilst the growth has been known to burrow upwards 
along this passage and project near the inner canthus The passage 
of air through the nose on that side is also impeded, and the palate 
may be depressed 

If the growth commences behind the maxilla, it usually springs 
from one of the walls of the spheno-maxillary fossa, or from the 
base of the skull, and is then characterized by a great tendency to 
spread m all directions It may push the whole bone bodily forwards 
without encroaching upon the antrum , sometimes it finds its way 
outwards to the pterygoid fossa through the pterygo- maxillary 
issuie, or inwards to the nose through the palatine foramen, 
or e\ en up into the orbit , whilst more rarely it spreads down alon<* 
t ie posterior palatine canal, so as to appear at the postero-external 
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corner of the palate , m the later stages the antral cavity is also 
involved, and even the base of the skull eroded 

The General Signs of a malignant growth of the superior maxilla 
consist m the appearance of a tumour which, m its earlier stages, may 
produce various effects, but finally tends to destroy the bone and 
occupythewholeofthemaxillary region(Fig 299) Itisusuallyaccom- 
panied by nasal obstruction, epiphora, and frequently by a discharge 
of blood or pus from the nares Severe pain sometimes accompanies 
the process, especially affecting the second division of the trigeminal 
Neighbouring lymphatic glands become enlarged, more especially 
m the carcinomata , those in the submaxillary region aie first mvoh ed, 
and afterwards those in the anterior triangle , secondary deposits m 
the viscera may also occur somewhat later The tumour follows 
a typical malignant course, and, owing to! the great vascularity of 
the parts, its onward progress is very rapid 



Fig 299 — Osteo sarcoma of the Upper Jaw 

The Diagnosis of malignant disease of the jaw from a simple tumour 
should be readily made , the later age at which it usually appears, 
the rapidity of its growth, the greater pam and more abundant 
discharge from the nose, the associated enlargement of the lymphatic 
glands, and the tendency to spread to and encroach upon surround- 
ing structures, all point to malignant disease In some cases, how- 
ever, an exploratory incision is required to make certain of the 
diagnosis More frequently the existence of a tumour at all is for 
some time entirely overlooked, some one prominent symptom, such 
as neuralgia or epiphora, being treated without ascertaining the cause 
Transillumination (p S15) may assist m clearing up the diagnosis 
Treatment consists in free removal of the growth, if such be 
practicable, together with total or partial ablation of the superior 
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maxilla Where, however, the tissues of the cheek have been 
invaded, or where the growth has spread beyond the limits of the 
antrum, the surgeon may well hesitate before recommending an 
operation, since complete eradication is always a matter of uncer- 
tainty and difficulty, and often secured only at the expense of 
terrible mutilation and considerable risk to the patient’s life Of 
course, m those cases which spring from behind the maxilla, operative 
treatment should never be lightly undertaken 

Excision of the Superior Maxilla varies somewhat m different cases 
according to the character and extent of the disease 

The patient’s head and shoulders are well raised, and anaesthesia 
is maintained by means of chloroform given by Junker’s apparatus 
Preliminary tracheotomy is scarcely necessary or desirable if good 
assistance is to hand The proceeding 
may be described in stages as follows 
Stage I Incision and Reflection of the 
Soft Stiuctures of the Chech — The central 
incisor tooth of the affected side having 
been extracted, the upper lip is divided 
the middle line , the incision is 


in 



Fig 300 — A, Incision for 
Removal of Superior 
Maxilla B, for Removal 
of Lower Jaw C, for 
Removal of Tongue 


carried round the ala and along the 
side of the nose, to a point half an inch 
below the inner canthus , it thence ex- 
tends along the lower orbital margin to 
a point below its outer border, or even 
to the zygoma (Fig 300, A) The flap 
thus marked out is raised from the 
bone, and reflected outwards so as to 
clear the zygomatic eminence, and the 
more important arteries secured, as they 
are divided, by Spencer Wells’ forceps 
Stage II Division of the Bony A ttach- 
ments — A keyhole saw is passed into 
the nose, and the alveolus and hard 
palate divided from before backwards 

through the empty socket of the central incisor tooth The side 
of the nose is then freed from its bony attachments, and the peri- 
osteum stripped up from the floor of the orbit The nasal process 
of the superior maxilla is now cut through with a saw, and also the 
malar bone divided so as to open into the spheno maxillary fissure 
The surgeon then takes a pair of long-handled cutting-pliers, and 
completes the division of each of these bony attachments, but 
reversing the order, dealing with the malar bone first, next with 
th e nasal attachm ents, an d finally witQ heTpalafi The cutting- 
pliers must always be applied with the smooth surface towards the 
tissues which are to be left, and the lDevelled surface towards the 
part which is to be lemoved (Fig 301) When the section of the 
palate is completed, the cutting-pliers are used as a lever to prise 
the bone out of its bed, the sound bone acting as a fulcrum, the 
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posterior attachments being thus fractured The pterygoid processes 
are broken through close to their origin from the sphenoid, and the 
lateral mass of the ethmoid yields along the inner orbital margin 
Stage III Removal of the Bone and Tumour — The bone is now 
seized by lion forceps, one blade holding the alveolus, and the other 
the infra-orbital border , the mouth is gagged open, and the soft 
palate, if free from disease, is divided from its attachment to the hard 
by a trans\ erse incision, and all other connections being severed, the 
bone is removed Considerable haemorrhage may occur at this stage 
from the infra-orbital and posterior palatine vessels , it is checked 
temporarily by plugging the wound firmly with a sponge, and sub 
sequently the chief vessels are secured by ligature, whilst smaller 



Fig 301 — Excision of the Superior Maxilla 


bleedmg-pomts may be touched with the cautery Any outlying 
portions of the tumour are now dealt with, and the cavity, after 
being dabbed over with a solution of chloride of zinc (40 grains to 
the ounce), is plugged with strips of sterile gauze The wound m 
the cheek is closed, the greatest care being taken to obtain accurate 
apposition of the flap, especially at the lip margin, and dressed with 
gauze secured with collodion 

In the majority of cases there is comparatively little shock, and 
the patients do remarkably well — at any rate, for a time — although, 
unfortunately, recurrence is only too likely to follow The plug in 
the nose is left in situ for twenty four hours and then removed through 
the mouth, and the wound irrigated with some antiseptic solution 
The plug may be replaced, but can usually be dispensed with if the 
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patient washes out the cavity several times a day Healing is effected 
by granulation, and of course a large gap communicating with the 
mouth remains This can be subsequently remedied by an obturator 
to the upper surface of which is attached a plug or cheek plate to 
prevent falling m of the cheek, and to dimmish the cavity of the nose 
The patient is fed for the first few days by the rectum, or by a tube 
passed into the pharynx, but soon acquires the knack of swallowing 
fluids, especially when the soft palate has been left intact 
Although malignant disease 
must always be removed with a free 
hand, yet the amount of deformity 
caused by a complete extirpation 
of the maxilla is not inconsider- 
able, and whenever it is justifiable, 
the operation should be limited, 
and no more bone removed than is 
absolutely essential In parti cular, 
tke«*floor<-- of-the-orbit -should -not 
tje^needlessly-sacnficed, as its re- 
moval always involves displace- 
ment downwards of the eye, and 
possibly diplopia To effect this, 
the nasal portion of the incision is 
alone required , the alveolus and 
hard palate are divided, and then 
a saw is carried longitudinally out- 
wards from the nares across the 
bone ( 1 e , through the antrum) 
just below the orbital plate The 
posterior connections are dealt 
with as before Occasionally a 
still more limited proceeding may 
suffice for the removal of an 
alveolar growth, whilst the upper 
part of the bone can be taken away 
without the lower For these pro- 
ceedings text-books of operative 
surgery must be consulted 

Various forms of osteoplastic 

resection of the superior maxilla required for the treatment of 
tumours of the naso pharynx are mentioned later (p 839) 



Tig 302 —Dentigerous Cyst show- 
ing Expanded Condition of the 
Lower Jaw and Unerupted Tooth 

L 1 .ING HoRIZONTALLI WITHIN IT 

(College of Surgeons’ Museum ) 


Tumouis of the Lower Jaw 

These are similar m character to those met with m the upper jaw 
Thus, Chondroma, Osteoma, Fibroma, and the simple and malignant 
forms of Epulis, have been already described 
Dentigerous Cysts form around teeth which are so misplaced that 
they cannot erupt , though occasionally seen m the upper jaw, they 
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are much more common in the lower Their characters and nature 
have been already described under the title of folliculat odontomes at 
p 199 They are met with m young people, and give rise to ex- 
pansion of the jaw (Fig 302) , the tumour thus formed is at first 
hard and solid to the touch, but later on eggshell-crackling and even 
true fluctuation are observed when the encasing wall has become 
thin or absorbed Irregularity m the line of the permanent teeth 
may sometimes be noted, but not necessarily, since the milk tooth 
corresponding to that which is misplaced is not always shed, owing 
to the absence of pressure from below' Occasionally suppuration 
within the cawty may be caused by an extension of inflammation 
from the fang of a neighbouring tooth, or by the cyst being opened 
during its extraction, and a sinus discharging offensive pus will then 
form Ticatvicnt consists in freely opening the cyst through the 
mucous membrane, and removing a sufficient portion of the bony 
wall to allow' of the removal of the misplaced tooth The cavity is 


A\ h 



Fig 303 — Fibro CibTic Disease of the Lower Jaw 
(B)' kind permission of the Council of the Rojal College of Surgeons ) 


left open and allowed to heal by granulation, during which process 
strict attention to cleanliness must be observed 

Fibro-cystic Disease of the Jaw ( epithelial odonto,nc, p 199) has been 
already mentioned as characterized by the formation of a tumour, 
often of great size, which consists of spaces lined with cuboidal 
epithelium, and supposed to originate from the enamel organ 
(Fig 303) It occurs most frequently in young people, and, as a 
rule, runs a perfectly benign course, although when of large size it 
may lead to serious results The only Treatment consists m complete 
removal of the affected portion of the jaw 

Myeloid Sarcoma is met with m the lower jaw, not only m the form 
of a malignant epulis, but also occasionally as a central growth, 
usually attacking the median portion of the bone, which becomes 
expanded in the same way as when a similar disease invades the end 
of a long bone It presents but slight evidences of malignancy, and 
may be treated m the first place by opening the outer shell of bone 
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and scraping away, the soft contents, the cavity thus formed being 
swabbed out with pure carbolic acid, and plugged with gauze 
Should it recur, the affected portion of the bone must be removed, 
although, whenever possible, a bridge of osseous tissue is left so as 
to connect the two segments of the jaw , if this is not attended to, 
they are likely to fall together, and lead to considerable trouble If 
the whole thickness of the bone is excised, a wire frame or splint 
should at once be introduced between the fragments with the same 
object It is replaced later on by a suitable plate carrying artificial 
teeth 

Round- or Spindle-Celled Sarcoma also occurs, usually springing from 
the periosteum, the deeper parts undergoing ossification (Fig 304) 



Fig 304 — Osteosarcoma of the Lower Jaw 

The course is typically malignant, and free removal of the affected 
portion of the bone must be undertaken 

EpithMioma invades the lower jaw as an extension of a similar 
affection arising either from the gum, lips, or tongue Excision 
of a portion of the bone together with the primary disease is always 
required, unless it has extended so far as to render extirpation 
impracticable 

Excisionj iLtkeJj^o wer J aw i s employed m the treatment of various 
tumours arising from that bone, as also sometimes for extensive' 
necrosis In the latter case it may be possible to deal with it from 
the mouth, but when required for the treatment of malignant disease 
an external incision is absolutely essential 

If the whole of one side is to be removed, an incision is made, 
reaching from just belov the red margin of the lip downwards to a 
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point immediately beloAv the symphysis, and thence along the under 
surface of the body of the jaw as far as the angle , it is then prolonged 
upwards along the posterior border of the vertical ramus, not extend- 
ing further than the attachment of the lobule of the ear, so as to 
avoid the facial nerve (Fig 300, B) When a large tumour is being 
dealt with, the whole thickness of the lip should be divided, and the 
flap thus marked out dissected off the bone, and turned outwards 
Where, however, the upper portion of the hp is left, the incisions are 
carried down to the bone, the facial vessels being secured abo^e and 
below before division The soft parts are then freed from the outer 
aspect of the bone, and, the cavity of the mouth opened The central 
incisor tooth is drawn, and the jaw divided through the empty socket 
with a saw and cutting-pliers By this means the genial tubercles 
and their attached muscles are not encroached on, or the movements 
of the tongue impaired The bone is seized and drawn outwards, 
and its internal connections as far as the angle divided It is then 
firmly depressed, and the muscular attachments of the masseter on 
the outer side, and of the internal pterygoid on the inner, cut through, 
as also the inferior dental nerve and artery By still further depress 
mg the bone, the temporal tendon is exposed, and should be divided 
by successive touches of the knife, which is kept close to the bone 
Finally, the condyle is freed after division of the external pterygoid 
muscle and of the ligaments of the temporo-maxillary articulation 
The proximity of the internal maxillary artery to the inner aspect of 
the neck of the bone must be remembered After haemorrhage has 
been arrested, the wound is stitched together and dressed with 
collodion and gauze , possibly a drainage-tube may be inserted with 
advantage for a few days through the floor of the mouth Considerable 
deformity usually results from this operation, owing to the remaining 
half of the bone being drawn across the middle line 

Diseases of the Temporo-Maxillary Articulation 

Acute Synovitis may supervene in the course of an attack of 
rheumatic fever, and is evidenced by pain on movement of the jaw, 
and by tenderness and swelling immediately beneath the root of the 
zygoma, due to effusion into and around the joint Resolution usually 
follows, but fibroid thickening of the ligaments and impairment of 
movement may result 

Acute Arthritis arises from pyasmic infection after the exanthemata, 
or from gonorrhoea, but may be caused by direct extension of inflamma- 
tion from the middle ear, as m scarlatina It occurs m children, and 
is due ‘ to the persistence of a hiatus in that part of the tympanic 
plate which forms the floor of the meatus and the roof of the articula- 
tion ’ (Barker) It is characterized by the usual signs of a severe 
localized inflammation, with the formation of abscesses, and results 
corftmonly m ankylosis Localized fomentations and the antiseptic 
opening of abscesses constitute the only early treatment, whilst excision 
of the condyle is sometimes required at a later date 
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Osteo -arthritis is by no means a rare affection of this joint It is 
often symmetrical, and characterized by an enlargement of the condyle, 
which can be felt distinctly in front of the tragus, especially on opening 
the mouth, when crepitus is also noticed The pam is worse at night 
and m wet weather, and the jaw becomes deflected to the sound side 
if the disease is unilateral , when both sides are affected, the jaw is 
pushed forwards, and the chm projects The articular cartilage 
undergoes the usual changes, the inter-articular cartilage disappears, 
and the glenoid cavity becomes enlarged and flattened, so that the 
emmentia articulans is relatively less marked, thus permitting the 
external pterygoid muscle to draw the condyle forwards After a 
time, considerable difficulty is experienced m opening the mouth, even 
amounting to ankylosis Ordinary medical treatment may be used m 
the early stages, but in the later the condyle of the jaw should be 
excised, a proceeding followed by excellent results 

Tuberculous Disease may arise either m the bone or synovial 
membrane, perhaps spreading to it from neighbouring lymphatic 
glands It runs the usual course of the disease, terminating in caries 
of. the condyle, and ankylosis after protracted suppuration , to pre- 
\ ent this, excision of the condyle is indicated 

Immobility or Closure of the Jaw may be caused by a variety of 
conditions 

1 True ankylosis of the temporo-maxillary joint, fibrous or 
osseous, as the result of any of the diseases mentioned above 

2 Cicatricial contraction of the soft structures either within or 
without the mouth, as from burns, lupus, or extensive operations in 
the pterygoid region upon the roots of the fifth nerve, from cancrum 
oris, or very rarely from myositis ossificans 

3 Spasm of the muscles of the jaw (trismus), due to reflex 
irritation, as from carious teeth, or an unerupted wisdom-tooth, or 
some other local lesion It is occasionally hysterical, and is one of 
the early symptoms of tetanus 

4 Local inflammatory conditions often render opening of the 
mouth impossible, both from the pam and swelling — e g , m mumps, 
parotid abscess, acute alveolar periostitis — whilst m epithelioma and 
various forms of tumour the size of the growth may seriously impair 
the mobility of the jaw 

The term ankylosis can only be applied to the conditions mentioned 
m the first two groups In the others appropriate treatment must 
be instituted according to the character of the affection Where the 
closure of the jaw is permanent, it may be due to osseous ankylosis, 
the bony masses extending not only between the articular surfaces, 
but also between the alveoli , or to fibrous adhesions withm the 
joint, or to extra-articular contraction of the soft parts, not only the 
skin and mucous membrane being involved, but also frequently the 
muscles and deepei structures 

Division of the neck of the bone or excision of the head may thus 
be impracticable, or, even if possible, is useless, since the muscles of 
the jaw hold the surfaces in such good apposition as to bring about 
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a recurrence of bony union, unless obviated by implanting a flap of 
the temporal muscle or a vulcanite plate between the bony surfaces 
Division of the intra or extra-buccal cicatrices is unsatisfactory, 
owing to their rapid re-formation The best hcatmcnt m most cases 
is either removal of the vertical ramus of the jaw down to the level 
of the alveolus, or the plan suggested by Esmarch, viz , excision of 
a wedge of bone, with its apex towards the alveolar border, from the 
neighbourhood of the angle', and the establishment of an artificial 
joint at that spot The incision should be made below and behind 
the angle down to the bone, from which the periosteum is stripped 
up, and division is accomplished by means of the saw 

Excision of the Condyle of the Jaw is not always a simple opera- 
tion, since the space at the surgeon’s disposal is limited by the 
zygoma above, the facial nerve below, the parotid gland in front, 
and the external ear behind The best incision is a curvilinear one, 
commencing over the middle of the zygoma, and passing downwards 
in front of the tragus It should merely divide the skin and sub- 
cutaneous tissue, and the flap thus marked out is turned forwards 
A transverse incision is now made through the deep fascia im 
mediately below the posterior extremity of the zygoma, extending 
down to the neck of the bone, which is cleared by a raspatory and 
divided by cutting-pliers , the condyle is then grasped by necrosis 
forceps, and twisted out But little bleeding occurs, and the wound 
heals by first intention except along the track of the drainage tube, 
which should always be employed 



CHAPTER XXVIII 

AFFECTIONS OF THE NOSE AND NASO-PHATYNX 

Affections of the Outer Nose — Several forms of Injury, including 
fracture of the nasal bones and separation of the cartilages, have 
been already noticed (p 478) 

Depression or Flattening of the Bridge of the Nose is either a result 
of traumatism, such as a fracture of the nasal bones, or may arise 
from defective growth of the ethmo-vomerme septum, due to disease 
either of syphilitic or tuberculous origin early m life, whilst it may 
also result from similar conditions occurring in the course of tertiary 
syphilis If caused by injury, and dealt with promptly, it may 
he remedied , but when once acquired, and especially if the con- 
sequence of disease, treatment is much less satisfactory Several 
cases have been recorded, however, in which bone-graftmg has been 
successful An incision is made down the middle line of the nose, 
the soft parts are reflected on either side, and, after making a com- 
fortable bed for it, the bone graft is introduced, and kept m position 
partly by sutures, but mainly by closing up the wound m the soft 
tissues In one case the patient’s own fourth metatarsal bone was 
utilized with success, whilst platinum, gold, or celluloid frames have 
also been employed in the same way 

The subcutaneous injection of paraffin has been utilized m many of 
the worst cases with advantage A paraffin is employed which 
melts at no° F , this is slowly injected into the subcutaneous tissue 
through a specially adapted syringe Whilst still fluid, it can be 
moulded into the required shape, but careful pressure has to be 
exercised to prevent it from spreading into the eyelid or cheek, where 
it would form an unsightly bulge The paraffin is supposed to 
remain permanently as an infiltration of the tissues, but further 
expei lence is required to make sure that this is the case 

Expansion of tlie Bridge of the Nose is always the outcome of some 
long continued intranasal pressure, especially from the growth of 
polypi It larely follows the development of mucous polypi, except 
when they are \ery large and chronic, but it is not an uncommon 
accompaniment of the fibrous or fibro-sarcomatous variety The 
bridge is flattened and bulged out on either side, giving the face an 
appearance justifying the name ‘ frog-nose ’ which has been applied 
to it 

S27 
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Congenital swellings at the root of the nose are not altogether un- 
common, and consist either of a meningocele (p 742), or of a dermoid 
cyst which may have a deep connection between the nasal bones with 
the cerebral membranes It is not always advisable to deal with 
them m the early years of life, since their intracranial connections 
may be shut off as the child grows up 

It is impossible to discuss all the different affections of the skin of 
the nose Many of them are associated with the sebaceous glands, 
which in this region are very large and abundant Thus, acnc is 
commonly met with, arising from an inflammation of the glands 

after obstruction to their ducts It is 
especially frequent in drinkers and dys 
peptics, women addicted to tea-drinking 
often suffering severely When the 
superficial capillaries become markedly 
dilated and the face readily flushes on 
the imbibition of hot or stimulating 
fluids, the term rosacea is attached to it, 
whilst if acne pustules are also present, 
it is known as acnc losacca Sometimes 
the spots become much enlarged, and 
there is a considerable amount of infil 
tration of the base, a condition described 
as acnc hypciUoplncum In the most ex- 
aggerated stage the sebaceous glands 
become overgrown and form large pro- 
tuberant nodular masses projecting from 
the end of the nose, and covered with red greasy skin, in which the 
dilated orifices of the glands are very evident, and with dilated 
capillaries coursing freely over them This condition is generally 
known as lipoma nasi, rlnnophyma, or hammer-nose (Fig 305) The 
Treatment of simple acne consists in correcting the dyspepsia, and 
limiting the amount of, or interdicting entirely, alcohol or tea 
Capsules of ichthyol (3 to 10 minims) may also be administered 
thrice daily, and soothing applications should be used locally, such 
as a lotion consisting of calamine, oxide of zinc, and precipitated 
sulphur, held in suspension with glycerine and lime water Dilated 
and unsightly capillaries may be dealt with by puncturing them with 
the galvano-cautery or ail electrolytic needle Rhinophyma requires 
operative proceedings , the protuberant mass should be freely dis- 
sected away from the cartilages, and the raw surface either left to 
cicatrize, or dealt with by Thiersch’^ method of skin-grafting 

Partial or Total Destruction of the Nose may result from traumatism, 
but usually from some chronic .inflammatory or malignant growih, 
such as lupus, tertiary syphilis, or rb'dehT'ulcer * '‘Epithelioma some- 
times attacks it, and requires total removal of the nose for its cure 
In any of these conditions the resulting deformity is so repulsive 
that the surgeon is certain to be asked to undertake some proceeding 
to remedy it Indian surgeons have had a good deal of experience 



Fig 305 — Rhinophvma or 
Hammer nose (Tillmanns ) 
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in this direction, since in that country cutting off the nose is often 
resorted to as a means of avenging some real or fancied wrong 
Various plastic opeiations have been devised, which, however, we 
can only indicate briefly here, referring students to larger works of 
operative surgery for fuller details 

The chief methods of Rhinoplasty are as follows 

1 The so called Indian method * consists in the formation of a nose from a flap 
of skin obtained from the foiehead The flap (Fig 3°6) < s more or less pyiiform, 
with the pedicle so placed as to co ntain, one of the frontal arteries and the supra 
trochlear ner\e NecessarilyTtsTexact shape and 
size'-Cary’ with the character of the defect and 
with the type of nose desired Keegan, who 
has done some excellent work in this direction, 
advises that the skin coiering the nasal bones, 
as high as the le\ el w here the bridge of spectacles 
w'ould rest, should first be turned down in two 
flaps, using their attachment to the nasal mucosa 
as a hinge, so that the cutaneous surface shall 
look inwards and the raw surface outwards Cher 
these the forehead flap is placed, and there 
should be sufficient tissue in the nasal flaps to 
enable their free ends to be stitched below to the 
forehead flap on either side of the columna thus 
completing the anterior nares The columna 
itself is formed by the free end of the forehead 
flap Drainage tubes are inserted through the 
anterior nares and kept in position for ten to 
fourteen da) s The lateral margins of the flap 
are carefully sutured to the freshened edges of 
the defect When the union of the lower portion 
is sufficiently firm, the nose is made more shapely 
by partially dividing the twisted pedicle but if 
possible the integrity of the frontal artery should 
still be retained The wound in the forehead is 
drawn together as far as possible by sutures and 
healing promoted later by skin grafting, 

2 In the Taghacozzian 01 Italian opciation (so 
called from Taghacozzi, the surgeon who first oroposed it) a flap of skin is taken 
from the arm The pedicle must always be broad, and is left attached to the 
upper part of the inner aspect of the arm it must be so placed that it can be 
brought into apposition with the nasal defect without tension the fore-arm and 
hand being fixed by a suitable apparatus above the head and retained there 
until good union has been accomplished, when the pedicle is gradually divided 
Absolute fixation of the arm is an essential, and as this may need to be main- 
tained for two or three weeks, the patient needs a considerable amount of pluck 
and perseverance When the pedicle has been detached subsequent plastic 
measures are required to mould the new tissue to the shape of the nose 

3 The cheeks have also been made use of in what is known as the 
method to supply material for the nose flaps being dissected up from either side, 
and united in the middle line 

4 The above operations have the great objection that the new nose only 
consists of soft tissues, and hence is \ery likely to shrivel up and contract, so 
that all that is finally obtained is a covering for the defect, which is often quite 
flush with the surface To obviate this and to secure a bony basis for the nose, 
attempts ha\e been made to utilize a finger for the purpose, and Mr Astley 7 
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tor full details of this plan we would refer to Keegan’s ' Rhmoplastic 
Operations Bailliere, Tindall and Cox, 1900 
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Bioxam lias had one or more successful cases The terminal phalanx is removed, 
the soft parts split down the middle line on the palmar aspect, and the divided 
segments united by suture to the margins of the nasal defect When union is 
secured, the amputation of the finger is completed 

Naturally, where only a portion of the nose is destroyed, partial operations can 
be devised (o meet the requirements of the case 

Examination of the Nasal Fossse and Naso-Pharynx — In order to 
understand fully the diseases of the nose, it is essential that the 
interior of the organ be efficiently examined, and to do this three 
chief methods are employed 

1 Anterior rhinoscopy consists m the illumination of the front of the 
nasal cavity thiough the anterior nares A good light is required, 
such as that derived from an electric head-lamp, and some form of 
nasal speculum Perhaps Thudichum’s speculum is one of the best , 
it consists of two unfenestrated blades, connected by a U-shaped 
spring, which is held m the hand, whilst the blades are inserted into 
the nostril, the nasal vibrissai being thus held aside , the ring and 
index fingers are placed one on each limb, so as to regulate the 
amount of tension, and prevent painful overstretching By this or 
similar means one is enabled to see the anterior part of the nasal 
fossae, including the inferior turbmal and the erectile tissue at its 
anterior extremity The amount of distension of the latter limits the 
view of other structures , if greatly swollen, it feels soft and even 
fluctuating, but collapses entirely on the application of a 5 per cent 
solution of cocaine, allowing the free convex border of the middle 
turbmal to come into view, as also the cleft or olfactory fissure 
between it and the septum The septum can also be examined, 
frequently showing deviations from the middle line, and thickenings 
or spurs of bone or cartilage, which run in an antero-posterior or 
vertical direction A certain amount of erectile tissue is also present 
on the septum 

The introduction of a sterilized probe under the guidance of the 
eye is of the greatest value in examining the nose It not only 
serves to distinguish the different qualities of growth that can be 
seen, but will also give information concerning regions beyond the 
surgeon’s eye 

2 By posterior rhinoscopy is meant an examination of the posterior 
nares by a mirror placed behind the uvula and soft palate It is by 
no means easy to accomplish, and requires some dexterity and 
practice The tongue should be depressed, and a small mirror, 
previously warmed to prevent condensation of moisture, is then 
passed behind the uvula, without touching it or the posterior wall of 
the pharynx, and by shifting its angle and position a view should be 
obtained of the structures exposed posteriorly If not successful, and 
it is absolutely necessary to obtain a view, the fauces should be 
cocainized and the velum held up by some form of palate retractor, 
such as White’s The posterior nares (or choanas) are seen, separated 
by the vertical posterior free margin of the septum, and within each 
cavity the rounded ends of the turbmals with the meatuses inter 
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vening The inferior meatus often looks very small owing to the 
prominence of the \elum palati, whilst the middle meatus may be 
encroached on by tumefaction of the erectile tissue at the back 
of the inferior spongy bone Outside the choanee are seen the 
yellowish openings of the Eustachian tubes, whilst above and between 
them Luschka’s tonsil, a raised collection of lymphoid tissue in the 
roof of the pharynx, is occasionally observed 

3 Palpation of the Postmo) Naics with the index finger, previously 
disinfected, will, however, give better results m the majority of cases 
to those who are not specially practised m the above method The 
index finger is passed behind the uvula and \ elum, and the nares can 
then be well explored, and the existence of adenoids or other growths 
determined 

Foreign Bodies are rarely impacted in the nasal passages except m 
children, m whom the condition is not uncommon Any unilat eral 
purulent d i scharge fr om a child’s nose should suggest the likelihood 
of such an occurrence, peas, beads, or buttons, being the substances 
usually introduced A j^rlain_au 10 u nt— of— 11 mkrte ra 1 -trbstnrcl ion "to 
nasaLxespiratron is caused thereby, followed by a catarrhal or e ven 
sup purative rhinit is, and in old standing— cases-a— rhinoEth-orlnasal 
calc ulus may be caused b y__lhe-deposit— of-inspissated-mucus upon 
the outer surface of a foreign body Removal is often effected by 
syringing out through the unaffected nostril, the lotion rushing back 
through the other side, and carrying the intruding body before it 
Failing this, the child should be anaesthetized and a forceps or scoop 
employed, the surgeon’s manipulations being guided by a rbinoscope 
and frontal illumination Necessarily, all instruments used for this 
purpose should be thoroughly sterilized After the removal, the 
nostrils are carefully washed out for a few days with a weak alkaline 
antiseptic lotion, such as salt and water to which a little samtas has 
been added 

Acute Rhinitis — Several distinct varieties of this affection are 
described 

1 The Catarrhal form is extremely common, constituting what is 
popularly known as a ‘cold in the head’ Not only is the nasal 
mucosa involved, but the inflammation often extends to the frontal 
orjmaxillary sinuses, c ausi ng brow-ache and face-ache, whilst if it 
spreadsTo the mucous lining _of the Eustachian tube, temporary 
de afne ss may- ensue "Tn infants great dyspnoea often results owing 
to the extreme narrowness of the nasal passages, and this may be so 
marked as to interfere for a time with breast feeding Apart from 
the usual domestic remedies directed to increasing the action of the 
bowels, kidneys, and skin, considerable relief can often be obtained 
by washing out the nasal cavities three or four times a day with a 
weak warm alkaline lotion containing borax and possibly a little 
menthol 

2 A Suppurative form arises not unfrequently as a result of acute 
suppuration in one of the accessory sinuses (acute empyema), and 
then treatment must be mainly directed to the sinus Occasionally 
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it is due to gonorrhoeal infection either m adults or infants, but 
perhaps more commonly in the latter The discharge is abundant, 
and causes much obstruction to nasal respiration, whilst ulceration is 
likely to occur The passages must be well cleansed with a solution 
of boric acid several times daily, and the interior sprayed or painted 
with a weak solution of nitrate of silver (gr 5 to 1 ounce) once every 
day as long as the suppuration continues 

3 True diphtheria also occurs m the nasal fossae, usually as a 
complication of the same disease elsewhere, and requiring a similar 
form of treatment 

Chronic Rhinitis occurs in many distinct types, of which we can 
merely give a bare outline + One of the most common forms is 
characterized by engorgement of the erectile tissue covering the 
inferior turbinated bone,"causmg-obstruction_to_nasaLrespfraTibh'ahd 
an abundant discharge of muco-pus It usually occurs in patients 
with prominent noses, where the passages are narrow, and m conse- 
quence the air pressure is diminished , it may be lighted up by some 
slight local irritant, such as a sudden change of temperature The 
anterior end of the inferior turbmal is swollen, red, and rounded, the 
mucous covering being oedematous, and the mass feeling, on touching 
it with a probe, like a sac full of fluid The local application of a 
5 per cent solution of cocaine causes its complete, though temporary, 
collapse m a few moments If it is allowed to persist, hypertrophy 
of the mucous membrane follows, and m the most marked types a 
projecting papillomatous - like mass, almost resembling a polypus, 
results It is, however, merely an inflammatory hyperplasia, and 
not a new growth , true papillomata are extremely rare in this situa- 
tion The posterior end of the bone may be similarly affected, and 
the mucous covering of the middle turbmal may participate in the 
same process A certain amount of pharyngitis or laryngo-tracheitis 
may also be present Treatment — In the early stages all that is 
required is to wash out the nasal cavity night and morning with 
some simple nose lotion, such as borax or bicarbonate of soda 
(5 grains to 1 ounce) This may be accomplished either by sniffing 
the solution from the palm of the hand, or by using some form of 
nasal douche , Basdon’s douche^is perhaps the best for this purpose 
If such is insufficient to give relief, or if collapse is not produced by 
cocaine, the surface may be swabbed o\ er with some diluted caustic, 
or, better still, a point of galvano cautery at a red heat may be run 
along the length of the bone In the later stages removal of the 
hypertrophied excrescences by the cold - wire snare, or by the 
galvano ecraseur, is required 

Another group of cases of chronic rhinitis is associated with 
collapse-of- the~erectrle_tissue,-and then there is but little discharge, 
since the exudation dries within the nasal cavities and forms inspis- 
sated crusts or scabs which are often difficult to remove (iJnmtts sicca) 
The nasal fossae are in this case more patulous than usual, and a dry 

* Tor further details, consult Greville Macdonald’s Diseases of the Nose ’ 
Ale\ P Watt and Son Second edition, 1S92 
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pharyngitis and chronic laryngitis are often present Both nostrils 
may be involved, but occasionally the affection results from devia- 
tions of, or cartilaginous excrescences (spurs) from, the septum, and 
then is unilateral, the discharge coming from that side which is 
most patulous, whilst the narrowed side remains healthy When 
symmetrical, the disease is rather due to constitutional than to local 
causes, occurring in weakly, ansemic women, and is to be treated by 
general rather than local measures In the unilateral form, devia- 
tions of the septum from the middle line must be rectified, or the 
spur removed by the saw In this way the inspired air is made to 
pass more freely along the narrowed healthy side, and the other 
nostril is dealt with by the use of weak alkaline lotions It may also 
be advisable to plug the dilated side with cotton-wool for some 
time daily, so as to enforce respiration through the other nostril 
Treatment is always likely to be prolonged, and it is possible that 
a daily alkaline nose lotion may be needed permanently Stimu- 
lating applications are never borne well, and hence should rarely be 
ordered 

Ozasna — This term was formerly applied to any offensive muco- 
purulent discharge from the nostrils, whatever the cause, and thus 
was made to include such conditions as tuberculous or syphilitic 
disease of the turbinated bones or of the septum, suppuration m the 
accessory sinuses, the impaction of foreign bodies, or the ulceration 
of malignant growths Improvements in differential diagnosis have 
reduced the cases of ozsena to a very small number, and the term 
is now limited to one particular affection, and that a special atropine 
form of rhinitis sicca 

The disease is usually met with in young females, and may some- 
times originate from traumatism, or after one of the exanthemata, 
or is associated with inherited tuberculosis or syphilis The nose 
is almost always wide and roomy, and may be of the special strumous 
type , the lips are often thick and everted, and the mouth is usually 
held open owing to the impediment to nasal respiration caused by 
inspissated mucus The feetor of the breath due to the decomposi- 
tion of this discharge is the special feature that calls attention to the 
complaint , it is peculiarly searching and objectionable, but the 
patient fortunately is not cognizant of it There is not much 
discharge, but at varying periods large crusts come away, giving 
relief both to the nasal respiration and to the feetor Both nostrils 
are usually involved 

On examination, the nares are found to be unusually patulous, 
and the vibrissaj are scanty The mucous membrane over the 
turbinated bones is dry, collapsed, and pale, so that after clearing 
away all the dried mucus and scabs, it is often possible to see the 
posterior pharyngeal wall, and even the orifices of the Eustachian 
tubes The pharyngeal wall is also dry, and may be coated with 
a film of inspissated mucus No ulceration is present, although the 

emoval of the crusts may be associated with a slight amount of 

eedmg owing to their close attachment to the mucous membrane 
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The examination of a case of suspected ozasna should also include 
the accessory cavities of the nose, since many cases in which crust- 
formation is a prominent symptom are really due to an empyema of 
one or more of the sinuses 

The chief (Etiological factor is the wide, roomy nose, from which it 
is difficult to expel the exudation arising from any ordinary rhinitis, 
and hence the discharge tends to collect and necessarily to putrefy 
For the same cause the mucous membrane becomes dry and the 
erectile tissue collapses, so that an atrophic form of rhinitis sicca 
results, followed m time by sclerosis and shrinking of the turbinated 
bones It is always a prolonged process, although m the course of 
years it improves and gradually disappears 

Treatment — The first essential is to keep the nose clean and free 
from putrefying masses of dried secretion This must be accoiri- 
plished by irrigating the cavity once or twice daily with a warm 
weak__solntion-of_common~salt-to-whicl?‘''a -little .s amtas ha s been 
added >-* At first it is well for the surgeon to see to this himself, but 
after a while the patient or her friends can be entrusted with the 
task Every portion of scab ought to be removed daily, and the 
surface lubricated with some such application as a spray of menthol 
and paroleme (xo grains to i ounce) The nose should then be 
partially plugged with a tampon of cotton-wool, especially along 
the lower meatus, and if thought desirable the wool may be medi- 
cated with some antiseptic By this means a flow of mucus from 
the membrane is determined, and the discharge is thus rendered 
more fluid, and mspissation prevented A similar end may also be 
obtained by partially plugging the nostril with an mdiarubber tube, 
so as to dimmish its size The general health must be attended to, 
and patience and perseverance will generally be crowned with 
success Operative measures are scarcely ever required m this 
disease, although they have frequently been resorted to most 
unnecessarily 

Disease of the Middle Turbinated Bone and Ethmoid is sometimes 
the cause of an offensive purulent discharge from the nose, which 
is often wrongly called ozaena It occurs in individuals of all ages 
and classes, arising from syphilitic or tuberculous disease, but is 
perhaps most commonly due to septic infection from Avithout, the 
result of meddlesome and careless surgery It must be remembered 
that the upper part of the nose is normally sterile, and the intro- 
duction of dirty instruments is often responsible for this affection 
It commences as a submucous infiltration, usually of the middle 
turbmal, and thence spreads, with or without ulceration, to the 
periosteum covering the bone, which becomes carious or necrosed 
Various parts of the ethmoid, including the cribriform plate, may 
also be involved, and adjacent bony cavities (antrum, frontal and 
ethmoidal sinuses, etc ) are filled with pus In bad cases the venous 
channels m the base of the skull — e g , the cavernous sinus — may be 
thrombosed and infected, and even abscess of the brain has followed 
The disease affects one or both sides of the nose, perhaps most 
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frequently but one On examining the interior of the nostril, there 
is no patency of the cavity, as m ozsena, but a large polypoid mass 
of granulation tissue may be seen blocking the middle meatus and 
covered with a half-dried scab, whilst pus can be seen to exude from 
it when pressed upon , this usually comes from the antrum or frontal 
sinus, the mass of granulation tissue lying both above and below the 
entrance A probe passed into the mass always impinges on diseased 
or bare bone 

When due to syphilis, distinct sequestra are usually present, 
sometimes involving the septum and hard palate, but the accessory 
cavities are not generally invaded 

The Diagnosis from ozsena is made by remembering that m the 
latter the characteristic features are the abnormal width of the nasal 
fossse, the bilateral symmetry, the collapse of the erectile tissue, the 
more complete mspissation of the secretion, and the pathognomonic 
stench, which are all absent m these cases A certain amount of 
odour is present, but it is mainly noticed by the patient, not so much 
by outsiders 

Treatment consists m the removal of all dead and carious bone 
that can be safely dealt with, together with the destruction of all 
fungating granulation tissue, and the drainage of such accessory 
cavities as can be reached, whilst attention is given to maintain 
cleanliness and asepsis as far as possible Thus, the middle tur- 
binated bone and its accompanying mass of granulation tissue may 
be removed by the sharp spoon, snare, or polypus forceps The 
antrum must, if necessary, be opened and drained, and the walls of 
the ethmoidal cells may be broken down, and exit thus given to pus 
The greatest gentleness and care must be exercised when any attempt 
is made to deal with the roof of the nose 

Nasal Polypi — Two forms of nasal polypus are described, viz , 
the^SitnpderisrTmicouT^olyp, and the fibrous or fibro-sarcomatous 
Other malignant tumours occur in the nasal fossse, to which, how- 
ever, the term polypus can scarcely be extended , they mainly 
originate from the superior maxilla 

The Mucous Polypus consists of a soft gelatinous mass, which on 
microscopic examination much resembles myxomatous tissue, 
covered by ciliated columnar epithelium, and supplied freely with 
bloodvessels The general opinion of rhmologists is m favour of the 
view that polypi are infiamma±ory"in~origm, consisting merely of 
cedematous hypertrophic tissue, sometimes dependent on, and kept 
up by, suppuration m one of the adjacent sinuses, sometimes due to 
disease of the underlying turbmal, but not unfrequently occurring 
apart from any obvious lesion They are usually situated on the 
middle-ancL superior _turbmals , they rarely-start from the roof of the 
nasaL&LSSK, occasionally m the sinuses, or at the orifices leading 
into them , they hardly ever involve the septum or inferior turbinated 
bone.. The polypoid masses are^generally .multiple, a large one 
projecting downwards and forwards towardsjhe anterior n ares',' and 
co \jenng_ qr ^hiding a whole series of smaller ones, which readily 
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spring into, prominence when that m front is” removed They are 
usually attached by a small pedicle, and when developing in the 
nasal ossa are pyriform and laterally compressed When of large 
size, they may protrude through the nostrils, and then the epithelium 
covering the anterior portion becomes squamous, and the whole 
mass firmer in texture and papillomatous in appearance Some- 
times they project backwaids into the pharynx, and are then more 
distinctly globular and usually single Occasionally they are the 
starting-pomt of a myxo-sarcomatous growth, which develops 
rapidly, and early tends to invade the surrounding bones 

The mam Symptom arising from 
nasal polypi is obstruction to the 
passage of air along one or both 
sides of the nose, according to the 
location of the growths This is 
always of gradual onset, and is m- 
variabl y wor sg m wet weather, on 
account of the hygroscopic property 
of mucoid tissue There is often 
a thm, watery discharge from the 
nose, which may perhaps be blood- 
stained The patient is unable to 
blow the nose, and his articulation 
becomes'"nasa:r~ in'" quality On 

rhinOscopTC'eSamination one finds 
a grayish semi-translucent glisten- 
ing mass occupying the nostril, 
and attempts to blow the nose 
render this more obvious Its pe- 
dunculated nature can be easily demonstrated by passing a probe 
around it When of large size, some flattening or expansion^ ofjdie 
bridge _of,J;he. > nose may be caused thereby, and possibly" epiphora 
from pressure on the opening of the nasal duct 

The Diagnosis should present no difficulty to one who knows how 
to employ the nasal speculum Abscess, a spur, or deviation of the 
septum, though causing unilateral obstruction, is recognised by the 
exercise of a very small amount of intelligence (Edematous masses of 
granulation tissue, associated with tuberculous or syphilitic disease 
of the bones, are recognised by usually involving the septum as well 
as the turbinals, by the purulent discharge, by the absence of super- 
ficial epithelium, and by not being distinctly pedunculated , carious 
bone can usually be felt by a probe through the granulation tissue 
From hypertrophy of the mucous membrane over the inferior 
turbinated bone, a polypus is known by the fact that it scarcely ever 
springs from this region, whilst the former condition is sessile and red, 
and diminishes considerably m size by the application of cocaine 
The Treatment of mucous polypi consists in their removal either 
Ey-forceps v or the^snare The former plan is usually condemned by 
rhmologists as unscientific and barbarous, and as utilized by many 



Fig 307 — Mucous Poli pi of Nose, 
Springing from thi Back and 
Front of the Middle Turbinated 
Bone 
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of the old class of surgeons, such it certainly was , but if employed 
in the way described below, it is just as efficient as the snare, and 
gives the patient very little, if any, more pain Personally, we must 
plead guilty to a very distinct preference for the forceps 

In undertaking avulsion by forceps, the patient is seated m a chair, 
and the surgeon sits or stands m front of him The nasal cavities 
are well sprayed with a solution of cocaine and adrenalin, and the 
situation of the pedicle ascertained by inspection and by the use of 
a probe The forceps employed should be long, with delicate, though 
strong, blades, which are deeply serrated on either side of a median 
groove They are introduced open, with a blade placed horizontally 
on either side of the growth, and are gently pressed upwards until 
the pedicle is grasped as close to the turbinated bone as possible 
The blades are then closed firmly, and the polyp twisted off and 
removed, a certain amount of haemorrhage resulting The same 
process is repeated to the smaller tumours until the nostril is clear 
It may be plugged with a strip of boric lint if there is much bleeding, 
but such should never be left unchanged longer than twenty-four 
hours The plug is then removed, and the base of the growth care- 
fully examined and cauterized with the galvano cautery by the aid of 
a nasal speculum This cannot be so accurately accomplished 
immediately after removal, as the bleeding interferes with clear vision 
The cauterization of_the base as a most important item m the treat- 
ment, as without it the growths are sure to recur The patient 
should be again examined after a short interval, so that any smaller 
polypi which have commenced to develop may be suitably dealt with 

To remove polypi with the galvanic ecraseur or snare, a speculum 
is inserted, and the wire loop passed round the growth so as to encircle 
its base, and gradually tightened until it has cut through This plan 
is specially adapted to large masses which project downwards behind 
the palate ' 

Whichever method is adopted, recurrences are not uncommon, and 
the treatment may m consequence be very prolonged , but if the 
surgeon will persevere m the way described above, the disease can in 
time be eradicated without having recourse to sucb a mutilating pro- 
cedure as removal of the turbinated bones , indeed, after such an 
operation, considerable trouble may arise from the nasal cavity being 
too patulous 

A Fibrous Polypus is the term applied to a fibroma, which tends 
sooner or later to become sarcomatous, springing from the base of the 
skull, especially from the basi-sphenoid or basi-occipital It is at first 
distinctly pedunculated, and is usually firm, smooth, and fleshy m 
character, when of large size, it may be lobulated The early 
symptoms are almost limited to those of obstruction to nasal respira- 
tion, but to this is not unfrequently added severe epistaxis, owing to 
the vascularity of the capsule and of the overlying mucous membrane 
As it increases m size, ulceration occurs, leading to a foetid sanious 
discharge, and the growth rarely remains limited to the nasal fossa? 
If pushing forwards, it may lead to expansion of the bridge of the 
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nose and separation of the eyes, which may even be made to diverge , 
but if backwards, it may depress the velum, and hang downwards as 
a naso-pharyngeal tumour In other cases it may force its way into 
the orbit or any of the other surrounding cavities, or may even erode 
the base of the skull, and encroach upon the cranium It is rare for 
any of these latter manifestations to occur until after the tumour has 
taken on a distinct sarcomatous type 

The disease usually attacks young people, and mainly those m the 
second decade of life It progresses with considerable rapidity, and 
the fatal issue may be due to haemorrhage, asphyxia, or cerebral 
complications 

Treatment — Unfortunately, this condition is but rarely recognised 
m the early stages, owing to the fact that the majority of practitioners 
are quite unable to use the rhmoscope We would impress upon 
students the immense importance of thoroughly exploring both by 
the mirror and the finger passed behind the velum every case of 
nasal obstruction or of chronic discharge from the nose When the 
growth is small and polypoid, it can often be dealt with from the 
anterior nares by means of a gahano-ecraseur The wire loop is 
inserted from the front, and hitched over the tumour, so as to 
encircle its base, by the assistance of the right index finger passed 
behind the \elum The pedicle must be divided as near the skull as 
possible, as otherwise recurrence is almost certain to follow Nekton's 
operation, described below (p 839), will in some instances assist the 
surgeon to reach the base of the skull and deal with the tumour 

In the more severe cases, where the growth has become diffuse, it 
is very doubtful whether much good can be done by operation, since 
the base of the skull is sure to be gravely affected If treatment is 
attempted, one or other of the many plans for exploring the nose or 
naso pharynx must be resorted to, and the operative measures must 
be modified according to the peculiar requirements of the case 
Probably total ablation of the superior maxilla will give the best 
approach to the mass 

Other forms of Malignant Disease of the Nose are met with, and 
may originate in any part of the nasal fossae Squamous epithelioma 
is that which occurs most frequently , the symptoms consist m the 
presence of a blood stained discharge, and a certain amount of 
respiratory obstruction, together with pain and cachexia The 
lymphatic glands at the angle of the jaw are early enlarged, and the 
course of the disease is usually rapid owing to the great vascularity 
of the part Up to within quite a recent period such growths have 
been almost always looked on as inoperable, but within the last ten 
years attempts have been made to remove them, and although neces- 
sarily the mortality is great, and the liability to recurrence consider- 
able, yet the results have been such as to encourage the practice of 
attacking the disease, even in such a difficult region to explore as 
the interior of the nose 

Sarcoma may also commence in the nose itself, quite apart from 
that which originates in the superior maxilla It gives rise to the 
usual signs of an mtranasal growth, and may be dealt with m a 
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satisfactory manner by local means, such as curetting and the 
application of caustics Not a few cases are on record m which 
such treatment has proved efficacious m curing the disease 

The operations which have been devised for dealing with disease of the nose and 
naso phaiynx are so numerous and complicated that it is impossible for us to 
mention more than a few of the most useful and important 

(a) In many cases of intranasal disease considerable assistance can be derived 
by opening up the antcuoi nates, especially when one is operating for caries or 
necrosis of the turbinated bones It may suffice merely to divide one ala nasi 
and the attachments of the cartilages to the maxilla , but where both sides are 
involved Rouge’s operation is advisable This consists in the detachment of the 
mask of the face from the maxillse by everting the upper lip and incising the 
mucous membrane and subjacent tissues until the nasal cavities are opened The 
septum nasi is divided by cutting pliers, and the nasal cartilages are completely 
separated The soft tissues of the face can then be retracted upwards, and the 
nasal fossm fully exposed ' The bleeding is always considerable, and the space 
gamed in children is but slight When the operation is completed, the mask of 
the face is allowed to fall back again into position union occurring without 
difficulty, although no sutures are employed 

When the upper and anterior portion of the nasal cavity is to be dealt with, 
Langenbeck’s plan can sometimes be utilized with advantage An incision down 
to the bones is made along the outer border of the nose from the root downwards 
and outwards towards the ala The soft parts are retracted on either side so as 
to expose the nasal bone and the nasal process of the superior maxilla, a wedge- 
shaped portion of which can be divided by cutting-pliers and prised upwards 
but left with their superior connections untouched, so that after the operation 
they can be replaced 

When the septum alone is involved m malignant disease, it is possible to deal 
with it by an operation, which consists in sphtting the upper lip m the middle 
line and carrying the incision round the ala nasi on each side so that the lower 
portion of the nose can be turned upwards after dividing the septum A wedge- 
shaped portion is then removed from the front of the palate after detaching the 
muco periosteum from its buccal aspect An excellent approach is thus obtained 
into the nasal cavity, and the entire septum can in this way be removed without 
difficulty The parts can be afterwards brought together quite naturally, and 
the deformity is very slight * 

(b) When the disease is located further back, originating rather m the naso 
pharynx than in the nose itself, the palatine 1 oute may be used with advantage 
Perhaps the best of the several suggested operations is that of Nclaton This 
consists in a median section of the velum and of the mucous membrane covering 
the posterior half of the hard palate A transverse incision is then made on 
either side of the anterior extremity of this, and two muco periosteal flaps are 
reflected, exposing a quadrilateral area of bone which is removed by chisel and 
mallet If need be part of the vomer is also taken away, and thus the naso 
pharynx is opened sufficiently to allow of the removal of the polypus or growth 
The reflected segments of the palate are subsequently sutured together 

(c) Various methods of osteoplastic section of the supet tor maxilla have been 
practised, and Langenbeck s name has been associated with one or two different 
plans, which are, however, only suited to particular cases of disease, and at best 
give but poor access to the parts behind or above the superior maxilla, whilst 
they usually lea\ e extremely ugly cicatrices Perhaps the best plan to adopt is 
to detach the superior maxilla temporarily from its bed, turning it outwards 
together with the cutaneous and subcutaneous tissues overlying it, and then 
after completing the operation, replacing the bone and suturing the soft parts 
into position The results of such practice have been encouraging 


A patient on whom this operation was performed eight years ago for 
undoubted epithelioma of the septum reported himself at hospital whilst this 
edition was in the press , he was quite free from recurrence, and apart from a 
sunken bridge to his nose, there was no deformity 
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Adenoids — It has been already mentioned that the naso-pharynx 
is the seat of a large amount of lymphoid tissue, similar to that met 
with in the tonsil, which may either be distributed widely over the 
whole mucous membrane, or be gathered into a special mass on 
the roof, known as the pharyngeal or Luschka’s tonsil Adenoids 
consist m a hyperplasia of this tissue, exactly analogous to the 
chronic hypertrophic form of tonsillitis, with which, indeed, it is 
often associated They usually occur m the form of broad, cushion- 
like masses Springing mainly from the roof or posterior walls, or 
occasionally as pedunculated tumours hanging down into the posterior 


nares The tumours are 



Fig 308 — Adenoid Facies (From a 
Photograph kindly lent bt Dr St 
Clair Thomson ) 

This illustration shows well the sleepy look, 
the pinched nostrils, the open mouth and 
projecting upper central incisors, so charac 
tenstic of this condition 


extremely soft and vascu- 
lar, bleeding very readily 
The surface is often pli 
cated, and in the recesses 
or folds between the dif- 
ferent portions of the mass 
bacteria lodge and give 
rise to various inflamma- 
tory troubles, both locally 
and m neighbouring lym 
phatic glands Not un- 
commonly isolated masses 
similar in structure to the 
above are also to be seen 
on the posterior wall of 
the pharynx, and a certain 
amount of chronic rhinitis 
and laryngitis may be as- 
sociated The condition 
is rarely seen m others 
than children, and espe- 
cially m those living in 
the smoky atmosphere of 
large towns If untreated, 
they usually atrophy 111 
time, but not before much 
harm may ha\ e been done 
to the individual 


The Symptoms are 
mainly due to obstruction to nasal respiration The mouth is 
jgenerally held half open, so as to allow the child to breathe through 
ut, thereby exposing the upper central incisors (Fig 308) , for a 
„ similar cause he snores during sleep, and usually wakes with the 
mouth and tongue dry The nostrils are drawn in, and the nose 
thin and pinched, the whole aspect being very characteristic , the 
children often look sleepy and half silly, and indeed may be very 
backward in their studies Not uncommonly there is a certain 
amount of semi-purulent discharge from the nose, or it may be 
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hawked up from the pharynx, perhaps mixed with blood Acute or 
chronic otitis media results from, extension of the catarrhal condition 
to the mucous lining of the Eustachian tubes, and deafness may be 
thereby induced , both taste and smell are sometimes impaired The 
palate becomes high and arched, owing to the defective mtranasal 
air pressure, and as the patient grows up, the incisor teeth may 
project forwards, giving a curiou s rabb it like expression to the face 
The cervical glands are sympathetically 
enlarged, and often the seat of tuber- 
culous disease In bad cases which 
have been allowed to persist through- 
out adolescence the thorax becomes 
flattened owing to the inability of the 
child to take a really deep inspiration, 
the ribs are drawn in, and the spme is 
kyphotic (Fig 309) 

Physical Examination consists in 
posterior rhinoscopy, by means of 
which the growths can be seen, or m 
palpation of the posterior nares, a pro 
cess more suitable to children, who 
rarely have sufficient control to permit 
of the former On passing the finger 
behind the velum, the naso pharynx is 
found to be occupied by a soft mass of 
tissue which readily bleeds, and more 
or less obstructs the openings of the 
posterior nares 

Treatment consists m the great 
majority of cases in removal of the 
adenoids by operation In mild cases, 
however, much may be done by en- 
forcing respiratory exercises with the 
mouth shut , and m young adults 
attention to the general health, com- 
bined with irrigation of the nose with 
salt and water, and perhaps the local 
application of a weak solution of 
nitrate of silver (5 grains to 1 ounce) 
to the naso-pharynx, may suffice to 
bring about improvement 

Operation — Some diversity of opinion exists as to the character 
and extent of the operation , some authorities consider that all that 
is required is to scrape the growths away with the finger-nail, and 
undertake this proceeding either under nitrous oxide gas, or even 
without an anaesthetic Such a measure is, to our minds, unsatis- 
factory, m that the adenoids cannot possibly be entirely removed 
and recurrence may ensue As a general rule, the child should be 
anaesthetized with chloroform, and the head may be allowed to hang 



Fig 309 — Lateral View of 
a Child with Neglected 
Adenoids (From a Photo , 
graph lent by Dr St 
Clair Thomson ) 

This is the same child whose 
face appears in Fig 30S It 
will be seen that the chest 
is shallow and retracted, and 
the spine kyphotic The 
arms are small, but the legs 
are well developed 
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backwards over the end of the table If enlarged tonsils co exist, these 
should be dealt with in the first place Gottstem’s curette or some 
modification of it is then introduced behind the soft palate, the 
velum being drawn forwards by the left index finger It is pressed 
upwards so that its free convex edge impinges on the upper part of 
the posterior border of the nasal septum It is then swept back- 
wards and downwards over the pharyngeal wall, so as to shave 
away the chief portion of the projecting mass of adenoids Possibly 
the application of a second smaller curette may be required to deal 
with outlying lateral portions of the mass , and finally the adenoid 
tissue about the orifices of the Eustachian tubes and any remaining 
tags are removed by the use of Lowenberg’s forceps or the finger- 
nail Of course, there is considerable bleeding, but this quickly 
stops of itself , as soon as the operation is over, the child should be 
turned over and held face downwards, so as to allow the blood to 
run out of the mouth and nose, whilst the face and forehead are 
sponged with ice cold water to check the haemorrhage The patient 
is kept indoors for a few days, and only fluid food allowed No 
local after-treatment is required as a rule, but the throat may be 
gargled or the nose washed out with weak salt and \yater Nose- 
ibreathing exercises should be subsequently instituted 
I Epistaxis, or bleeding from the nose, may arise from a variety of 
causes, including traumatism, directed either to the mucous mem- 
branes or the bones, or from the presence of ulqgration or tumours 
Some of these local causes are very evident, if only they are carefully 
looked for with a rhmoscope and frontal mirror One of the com- 
monest lesions is a small abrasion or_ ulcer of^ th,e septum, due to 
detaching by the finger a scab or d?ie~d “crust of mucus which causes 
irritation within the nostril , each time the nose is ‘ picked ’ in this 
way, bleeding recurs Another frequent source of epistaxis is the 
rupture of a. varico se v ein in the mucous membrane of the septum , 
varix occurs not unusually in plethoric individuals, and sneezing or 
blowing the nose violently may lead to an attack Foreign bodies 
may also cause haemorrhage, as also ulceration of an^angipma on 
*the septum It frequently occurs in young people about puberty in 
consequence of local^disturbance m the vascular arrangement of 
the parts , again, cerebral- congestion may' induce it, owing to the 
communication by means of emissary veins between the interior of 
the skull and the venous plexuses in the nose , excessive changes m 
the atmospheric pressure, as in mountaineering, may lead to epistaxis, 
whilst m abnormal states of _the blood it may be associated with 
haemorrhage elsewhere, as m "haemophilia, purpura, and scurvy 
One or both nostrils may be the seat of the bleeding, and it may be 
so excessive as even to threaten life 

Treatment — It must not be forgotten that, m the majority of cases, 
there is some local cause of epistaxis which can be found and treated 
directly — a fact which once more emphasizes the necessity for gaining 
a mastery over the use of the rhmoscope The bleeding is generally 
unilateral, and in nine out of ten cases the source is within easy 
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reach of the anterior nares, and hence m many instances all that is 
required is to grasp_the. nostrils. firmly,- and -thus allowthe' blood to 
collect .within, and give it an—opportunity of clotting At the same 
time, the patient should sit up, and cold be applied to the root of the 
nose, or to the nape of the neck If on examination the bleedmg- 
pomt is detected, whether it be a varicose vein or an ulcerated 
surface, the haemorrhage can almost at once be stayed by applying a 
pointed galvano-cautery, or by sealing the-spot-with a swab soaked 
lUJiisolutioxPbfxc'hromicmcid Failing these measures, the nostrils 
may need to be plugged, but such a proceeding ought to be seldom 
resorted to , it is practically a confession of want of skill in the use 
of the rhinoscope It may suffice merely to stuff the .anterior nares 
with long strips of boric lint, but, as a rule, the posterior nares also 
require plugging For this purpose Bellocq’s sound (Fig 310) is 
usually employed m order to pass a thread round the base of the 
palate, and out of both nose and mouth , but where it is not obtain- 
able, a suitably curved pair of laryngeal forceps or a catheter may be 
used instead To the lower end of this thread a pledget of lint about 



i J r inches by x inch m size is attached, and this, guided by the 
finger round the soft palate, is drawn tightly forwards into the 
posterior nares It is a good plan to have two threads coming 
forwards out of the nose, and these may be tied firmly around a pad 
of lint placed over the side of the nostril, thereby occluding the 
anterior nares and completely blocking the nasal cavity, back and 
front The loose end of the thread emerging from the mouth is 
fixed to the cheek by a strip of adhesive plaster The plug is 
retained for twelve hours, and then removed, and the nasal fossm 
irrigated with a weak warm alkaline antiseptic lotion in order to 
prevent sepsis 

Another method of arresting epistaxis is by Cooper Rose’s inflating 
plug , it consists of a piece of gum catheter, surrounded by a thin 
mdiarubber bag, which can be inflated through the hollow stem It 
is oiled and passed well into the nose from the front , the mdiarubber 
bag is then inflated to the required extent, the air being retained by 
a stop-cock This generally acts most efficiently, and can be intro- 
duced and removed with scarcely any pain to the patient 



CHAPTER XXIX 


AFFECTIONS OF THE MOUTH, THROAT, AND OESOPHAGUS 

Stomatitis, or inflammation of the mucous membrane of the mouth, 
is by no means uncommon, especially in children 

1 Simple Catarrhal Stomatitis results from mechanical irritants, 
such as roughened teeth, from irritating chemicals, or from that 
septic form of inflammation which is so liable to follow operations 
involving the mouth It may also arise in the course of fevers, and 
in conditions of debility such as follow measles and other exanthe- 
mata in children , or be associated with disturbances in the 
alimentary canal, as by improper feeding, dyspepsia, etc The 
mucous membrane becomes hypersemic and swollen, usually in 
small localized patches, which may gradually spread and become 
confluent, involving nearly the whole of the oral cavity The exuda- 
tion of mucus is increased, and becomes viscid and turbid, whilst the 
epithelium, at first white and sodden, is after a while rubbed off, 
leaving superficial erosions or distinct ulcers, which are very painful 
The treatment consists in the removal of all sources of irritation, and 
the administration of drugs to correct intestinal derangements 
Chlorate of potash, possibly combined with dilute hydrochloric acid, 
is very useful, both locally and internally In the more severe cases 
antiseptic mouth-washes should be employed, such as the liquor sodae 
chlonnatse (i ounce to i pint of water), samtas (i in io), boro- 
glyceride (i m 20), etc 

2 Aphthous Stomatitis occurs in badly-fed children, m the form 
of small whitish spots on a hyperasmic base, which run together, and 
produce ulceration Attention must be directed to the general con- 
dition, and a little borax and honey or a solution of boro glyceride 
(1 in 20) applied locally 

3 Thrush is a very similar condition, but due to the presence of 
a parasitic fungus, the Outturn albicans It occurs in patches some- 
what resembling curdled milk m appearance, and requires the same 
treatment In both these types there is often considerable enlarge- 
ment of the lymphatic glands, which, however, frequently subside 
without suppuration on removal of the cause 

4 Gangrenous Stomatitis is much the same in origin as the pre- 
ceding, but more acute in its course It occurs m debilitated children 
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or elderly people, the subjects of albuminuria or diabetes, and is 
usually due to foul and dirty teeth The gums and adjacent tissues 
become gangrenous, and severe toxic symptoms result Active 
treatment by scraping and the use of antiseptics, such as peroxide 
of hydrogen, is urgently necessary 

In children this condition is known as Cancmm ons (p 109) 

5 Mercurial Stomatitis may arise during the administration of a 
course of mercury, or occasionally from a single dose in persons who 
are sensitive to its action It is increased m seventy if the mouth 
and teeth are dirty, or if the patient smokes to excess The gums 
are swollen and tender, bleed on pressure, and are very painful, 
especially when biting, or drinking hot fluids The teeth may 
become loose and fall out, whilst the alveolar borders may be laid 
bare and necrose The tongue is sometimes swollen and inflamed , 
salivation is a marked symptom, and the breath becomes very 
offensive Treatment — Either leave off the mercury, or at any rate 
reduce the dose considerably, and administer saline purgatives 
Chlorate of potash, combined with alum, dilute hydrochloric acid, 
or tincture of myrrh, may be useful locally 

6 For Syphilitic Stomatitis, see p 143 

The buccal mucous membrane is also involved m the course of 
other diseases, e g , diphtheria, scarlet fever, and erysipelas, but 
special descriptions are not needed here 

Affections of the Tongue 

Congenital Abnormalities — (a) The tongue has been entirely 
absent (b) One half of the tongue is defective m size {hemah ophy) 

( c ) Tongue-tie is said to be present when the frsenum is shorter than 
usual, causing the tip to be depressed and fixed in the floor of the 
mouth so that it cannot be protruded Sucking becomes difficult in 
such a condition, and when it is allowed to persist, there is often a 
lisp m the speech Treatment is only needed in the severer forms, 
and consists in raising the tongue with the index and middle fingers 
placed one on either side, and snipping the frsenum, thus put on the 
stretch, across its centre with a pair of blunt-pointed scissors directed 
downwards (tf) The tongue may be adherent to the floor of the 
mouth, being bound down by folds of mucous membrane (ankyloglossia) 
This may also exist as an acquired condition due to cicatricial con- 
traction after ulceration In congenital cases the adhesions are but 
slight, and the organ can be readily freed , in the acquired condition 
this cannot always be accomplished (e) The frsenum and tongue 
are occasionally too long, allowing of increased mobility, and even 
fatal results have occurred from the organ rolling backwards and 
impeding respiration (/) The tongue may be cleft, presenting a 
bifid appearance , this may be complete or partial, and is usually 
associated with a congenital fissure through the lower lip and 
mandible (g) Maaoglossia (or large tongue), although sometimes 
acquired, is usually a congenital deformity The organ is enlarged 
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m all directions, and protrudes from the mouth, so that the teeth 
indent it, and cause ulceration and considerable interference with the 
venous return It thus becomes purplish and dry from exposure, 
the mucous membrane looking almost like skin, although saliva 
dribbles freely from beneath it In oid-standmg cases the teeth are 
displaced outwards and the jaws deformed, so that, even if the tongue 
is reduced to its normal size by treatment, it may be impossible to 
close the mouth Pathologically, it is due to diffuse overgrowth of 
the connective tissue, secondary to lymphatic obstruction and dilata- 
tion Recurrent attacks of lymphangitis add to the trouble, the 
tongue gradually increasing in size, and the disease has been known 
to terminate m the development of a lympho-sarcoma The treatment 
consists m excision of a V-shaped portion, suturing the raw surfaces 
subsequently with catgut 

Wounds of the tongue are usually caused by the teeth, especially 
during an epileptic seizure, or in children as a result of falls with the 
tongue out There is often brisk haemorrhage for a few moments, 
which soon ceases, though blood may be extravasated into its sub- 
stance, and cause considerable swelling In simple cases the wound 
should be examined and purified, and the mouth constantly cleansed 
with mild antiseptic lotions , a few points of suture may also be 
inserted if necessary, but the wound must not be entirely closed, or 
tension from sepsis will result When smart arterial bleeding is 
present, the mouth must be opened, the tongue pulled forwards, and 
the wounded vessel sought for and tied Failing this, the lingual 
artery may be tied in the neck, or even the external carotid 

Acute Superficial Glossitis occurs as part of a general stomatitis, 
and needs no special notice 

Acute Parenchymatous Glossitis, or acute inflammation of the 
tongue, may arise from penetrating and, of necessity, septic wounds, 
or from the bites or stings of insects, or may be associated with 
acute stomatitis m the course of fevers, but is most commonly due 
to the injudicious administration of mercury The condition may 
be limited to one half of the organ, but when arising from general 
causes is bilateral The tongue becomes painful, swells up rapidly 
so as to fill the mouth, and even protrudes beyond the teeth, the 
pressure of which leads to superficial ulceration The salivary glands 
are enlarged and painful, and salivation is a marked feature m the 
case Speech, swallowing, and even respiration are much interfered 
with, and there may be considerable febrile disturbance The case, 
if treated with care, usually ends m resolution , but diffuse or localized 
suppuration may ensue, as well as the most urgent dyspnoea, arising 
either from oedema glottidis or from the pressure of the enlarged 
organ Treatment consists in stopping the mercury, or removing any 
evident cause, and in the administration of saline purgatives with 
chlorate of potash Leeches may be applied beneath the angles of 
the jaw, but in bad cases a free incision into the dorsum should be 
made on either side of the median line to give exit to the effused fluids 
and blood The most rapid relief to the symptoms is thereby obtained, 
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although the organ may remain enlarged for some time If asphyxia 
is threatening, high tracheotomy or laryngotomy is required 

Abscess of the tongue may result from the acute process described 
above, but is more usually of a chronic nature, and situated at the 
anterior part of the organ It is generally due to the admission of 
micro-organisms through some superficial lesion which has quickly 
healed It presents as a tense swelling, fluctuation m which may be 
masked by the amount of inflammatory thickening which surrounds 
it A free incision both settles the diagnosis and cures the case 

Chrome Superficial Glossitis is an interesting and important disease, 
which may be associated with a similar condition of the mucous 
membrane lining the interior of the cheeks and lips It is most 
commonly due to syphilis, occurring as a tertiary phenomenon, but 
may arise from excessive smoking, ragged and rough teeth, or spirit- 
drmking, chronic dyspepsia, perhaps of a gouty nature, being also 
present m many cases It is very liable to be followed by epithe- 
lioma, Barker stating that out of no cases he carefully investigated 
cancer occurred in 43 

For purposes of description it is useful to divide the disease into 
the following five stages, although it must be clearly understood that 
they are artificial, and several of them may be present m different 
parts of the same tongue (1 ) The papillae become enlarged and 
swollen, leading to the appearance of red hyperaemic patches, which 
cannot be recognised for certain unless the tongue is thoroughly 
dried with a handkerchief, towel, or piece of clean blotting-paper, 
which must not be carelessly dabbed over the organ, but should 
be firmly pressed down upon it so as to absorb all the moisture 
(11 ) Overgrowth of epithelium follows, and as it increases m thick- 
ness, it becomes opaque and horny, so that the red patches are 
replaced by white ones, leading to the appearance which has been 
designated Leucoplaha Sometimes the papillae become much en- 
larged, and stand out definitely and separately from the organ , or 
the whole surface may be covered with dense white patches To 
this condition the term Ichthyosis has been applied (111 ) Later on, 
the excess of epithelium is shed, leaving red smooth patches m which 
the papillce are atrophied, or have entirely disappeared If this 
occurs over the greater part of the organ, the glazed ted tongue so 
characteristic of tertiary syphilis is produced If, however, this 
process only occurs m smaller areas intermixed with portions 
covered with white epithelium, a patchy appearance of the tongue 
results, wrongly termed Psoi lasts lingua: (iv ) At varying periods of 
the disease, sometimes earlier, sometimes later, the organ becomes 
ulcerated, ciaclcd, or Jissincd m a somewhat characteristic manner 
A median fissure is usually seen running down the middle, and from 
this furrows extend transversely, dividing the surface into rectangular 
compartments These fissures are not always due to the cicatrization 
o cracks, as when opened out healthy papillae are seen at the base, 
and no sign of superficial scarring They are, then, evidently the 
result of the contraction of deep sclerosed tissue in the substance of 
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the organ Superficial ulceration often occurs, apart from these 
fissures, being probably due to some local irritation, or to smoking , 
the atrophic condition of the mucous membrane explains the great 
liability to this occurrence (v ) Still later, epithelioma may develop, 
and usually m connection with one of the cracks, or of the cicatrices 
arising therefrom It is often somewhat slow m its progress, owing 
to the amount of sclerosis induced by the preceding inflammation 
The typical smoker's patch is a red irritable area on the front of the 
tongue, from which papillae are often absent, and perhaps covered 
with a yellowish -white crust Sometimes the epithelium is heaped 
up here into a well-marked leucoplakic spot 

All these stages of the disease are accompanied with much dis 
comfort, the tongue being sometimes so tender that the patient can- 
not drink hot fluids or take condiments or stimulants without pain 
The speech, too, is interfered with, becoming thick and indistinct 
The course of the case varies considerably, and if cancer does not 
follow, the affection usually settles down after a time, and causes 
but little discomfort, so long as the patient conforms to the restrictions 
as to diet, etc , which are essential 

The treatment of the case is usually a matter of some difficulty 
All sources of irritation are excluded from the mouth as a first pre- 
caution Thus, smoking or chewing tobacco must be rigidly pro- 
hibited Spirit-drinking and all acid wines which cause pam should 
be forbidden, dilute whisky and water being perhaps the best 
stimulant The teeth must be well brushed night and morning, and 
all stumps and rough excrescences removed Condiments, such as 
mustard, spices, curry, and cheese, are excluded from the dietary, 
and only simple umrntating mgesta allowed The mouth is washed 
out frequently with an alkaline lotion, e g , bicarbonate of soda 
(20 grains to 1 ounce), or borax (10 grams to 1 ounce), especially 
after meals, so as to exclude all risk of acid fermentation in the 
debris of food Cracks and sores are treated by painting the surface 
with a solution of chromic acid (grs v ad 5 1 ) or of perchloride of 
mercury (grs 11 ad 3 1) Solid nitrate of silver should be avoided, 
as Mr Butlin points out its use is likely to predispose to epithelioma 
General antisyphihtic remedies are employed where necessary , 
the digestion is attended to, and if the new formation of epithelium 
is excessive, arsenic may be administered 

On the appearance of definite epithelioma suitable operative 
measures must be instituted , but it is perfectly justifiable to remove 
by operation irritable and infiltrated fissures and cracks, even before 
true cancer has appeared Any wart-like projections should also be 
excised early 

Ulceration of the tongue arises from a variety of causes, and occurs 
in many different forms Thus, irritable ulcers are due to rough and 
carious teeth Dyspeptic ulcers are associated with gastric dis- 
turbances , they are usually located on the middle of the dorsum, 
and are often very painful It is sufficient to touch them with lunar 
caustic after dealing with the cause Tuberculous ulcers are not 
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common, and are always secondary to pulmonary or laryngeal 
phthisis, the organ being infected by the sputum They commence 
m the form of a submucous abcess, which bursts and leaves a small 
painful sore, rarely situated on the posterior part of the organ, but 
chiefly at the sides or on the dorsum near the tip Secondary 
abscesses form around and coalesce with the original ulcer Treat- 
ment is chiefly needed on account of the pam and discomfort caused 
by them , it consists m cocainizing and scraping the sores, touching 
the base with pure carbolic acid, and dressing with iodoform 
Applications of cbcaine may also be made before meals, as a pallia- 
tive measure where radical treatment is not undertaken on account 
of the extent of the pulmonary mischief Lupus also attacks the 
tongue, but is very uncommon, and almost invariably secondary to 
a similar affection of the skin of the face In a case under our care 
it appeared m the form of an irregular granulating surface surrounded 
by nodulated cicatricial tissue of an exceedingly dense character 
The progress was very slow, owing to the amount of sclerosis present 
Treatment consists in the application of the X rays or of radium , 
but m some cases it may be advisable to undertake a preliminary 
course of treatment by scraping and cauterization Syphilitic and 
caucc) ous ulcerations are described below 

Syphilitic Disease of the tongue occurs in a variety of different 
forms A pi unary sore presents a characteristic indolent and inactive 
surface, usually near the tip, with subjacent infiltration, and much 
chronic enlargement of the submental lymphatic glands, which, 
howe\ er, do not generally suppurate In the secondaiy stage mucous 
tubercles, fissures, and ulcers form, and usually on the sides or near 
the tip Occasionally one meets with a broad wart-like condyloma 
on the dorsum, which may be associated with longitudinal fissures , 
it is sometimes termed ‘Hutchinson’s wart’ In the teihaiy period 
chronic superficial glossitis may develop, as also diffuse infiltration of 
the organ, or gummata 

Gumma of the tongue is not uncommon, occurring usually in 
patients under forty years of age, as a late tertiary phenomenon 
It starts as a localized submucous or intramuscular infiltration near 
the median line, and generally towards the middle or posterior part 
The swelling is at first hard and firm, but later on becomes soft and 
fluctuating, and m time the overlying mucous membrane, which was 
unaffected, yields, and gives exit to the characteristic contents The 
ulcer thus produced is o\ al or round m shape, and deeply excavated, 
the base being constituted by a slough, looking like ‘ wet wash- 
leather There is but little induration either of the base or edges, 
and one of the most characteristic features is the fact that neither 
the floor of the mouth nor the base of the tongue is involved, so that 
the organ can be freely protruded, whilst deglutition and articulation 
are scarcely interfered with The patient complains of little pam, 
and the submaxillaiy glands are only affected either as part of a 
general enlargement throughout the body, or from the local irritation 
the progress is slow, and the effect of antisyphihtic treatment very 

54 



A MANUAL OF SURGERY 


S50 

decided, the gumma absorbing, or the ulcer, if present, healing 
readily, but leaving a localized area of sclerosis or a deep cicatrix, 
from which malignant disease may subsequently originate In some 
cases a diffuse infiltration of the organ occurs, leading to a generalized 
sclerosis rather than to a localized gumma The iuaiment consists in 
the administration of iodide of potassium with or without mercury, 
whilst the mouth is kept clean with a simple mouth-wash 

Innocent Tumours are not frequent in the tongue, papilloma, cysts, 
lipoma, and naevi being the chief varieties, and requiring no special 
treatment 

Dermoid Cysts also form within or under the tongue, originating 
usually in connection with the thyro-glossal duct (p 893) 

' Cancer of theJTongue occurs in the form of squamous epithelioma, 
v and'iirbSlIT'ir'frequent and a very fatal variety of this disease It is 
usually met with m men, and may arise as a result of the irritation 
caused by excessive smoking, especially of cigars, cigarettes, or foul 
pipes 

Its mode of onset varies somewhat according to the situation 
(fl) It arises most commonly as an ulcer at the margin of the organ, 
towards the junction of the middle and posterior thirds, and is then 
probably due to the irritation caused by ragged and irregular bicuspid 
or molar teeth , ( b ) it may start in a crack, fissure, or cicatrix on the 
dorsum, as a result of chronic superficial glossitis, or of a preceding 
gumma , ( c ) it may commence as a wart-like growth, the base of 
which becomes infiltrated, the tumour invading the muscular sub- 
stance, and spreading to the root of the tongue , (d) it may originate 
as a submucous infiltration, starting as an ingrowth from the mucous 
membrane, without much external manifestation of its presence , ( e ) it 
may first be noticed as an irregular ulcer in the floor of the mouth , 
or (/) it may spread into the tongue fiom surrounding parts, such as 
the tonsil or larynx 

In whatever way it starts, the same features are soon manifested, 
viz , a new growth is noticed, hard m consistence, indefinite m its 
extent, which may or may not be painful from the first, and which 
ulcerates superficially, exposing a more or less cratenform cavity, 
with a gray, sloughy, foul surface, readily bleeding when touched, 
and discharging a foul secretion, winch causes extreme fcetor of the 
breath The ulcer is surrounded by an indurated mass, which 
gradually shelves off into the neighbouring healthy structures, or may 
be abruptly limited Profuse salivation is produced by the irritation 
of the branches of the third division of the trigeminal, and all the 
movements of the tongue are painful and limited on account of the 
infiltration of the base, so that both swallowing and speech are 
difficult, the patient allowing the saliva to dribble out of his mouth 
The pam is often very excessive, and usually extends along many of 
the branches of the fifth nerve, especially to the ear, so that sleep 
becomes impossible, and the patient’s condition steadily and rapidly 
deteriorates The glands under the chm and at the angle of the 
jaw early become involved m the disease, which ultimately attacks 
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operation, and perhaps one or two afterwards The results obtained 
m this way have been satisfactory 

The Intrabuccal Method now adopted for partial removal of the 
organ is that known as Win ichca dlxJDdoation The lingual artery 

should always be previously securh'dTnTEe' neck (p 330), thus giving 
the surgeon an opportunity of clearing the submaxillary region , this 
should include the removal of the submaxillary and submental 
lymphatic glands, as well as those lying over the external carotid 
ai tery, and it is always wise to include the submaxillary salivary gland 
No half- measures are allowable, but a wide and sweeping dissection 
is required The mouth is then well opened with an efficient gag, and 
chloroform-admi niste red by -means of Junker’s, apparatus A good 
assistant is necessary In order to prevent blood entering the larynx, 
small swabs or pieces of sponge held in smooth-nosed, long-handled 
forceps or suitable sponge-holders being used to clear the pharynx 
A coarse silk thread is passed through each half of the tongue to 
draw it forwards and steady it The tongue, being drawn out of the 
mouth by these loops of silk, is carefully divided by blunt-pointed 
straight scissors down the middle line into two segments, which are 
readily separated from one another by the finger, the scissors merely 
dividing the mucous membrane The base of the organ is freed by 
cutting through the line of attachment of the mucous membrane to 
the alveolus, and then along the middje lme of the floor of the mouth 
from the tip of the tongue, so that the subhuu ual saliv ary gland. can be 
also_taJ<en away — a most necessary step The mucous lining of "tire 
dorsum is now divided transversely behind the growth, and the 
muscular structure of the organ slowly snipped through with scissors , 
during this process, by the aid of the finger or a director, the 
vessels and nerves can be seen and recognised before division 
Remo\ al of the diseased half with the sublingual gland is thus easily 
accomplished by making the incisions meet, and dividing the inter- 
vening tissues Bleeding-points are picked up and secured as they 
appear 

If the np is alone mvolved, it can be removed by a V-shaped incision, 
made after steadying the tongue with a deep suture The small ranine 
artery will spurt on each side, but is easily secured, and the gap closed 
by catgut sutures . 

If the whole tongue is to be excised, or even when one side alone needs 
removal as far back as the epiglottis or hyoid bone, a more extensive 
operation is necessary, and up to a recent date the extiabuccal method 
recommended by Kochei was chiefly utilized A preliminary tracheo- 
tomy was usually associated with it An incision (Fig 300, C) is made, 
commencing close to the lobule of the ear, running down along the 
anterior border of the sterno-mastoid to the great cornu of the hyoid 
bone, and thence forwards nearly to the middle line, and upwards to 
the symphysis This flap of skin and subcutaneous tissue is dissected 
up, and stitched to the cheek out of harm’s way All the lymphatic 
glands in the region — the submental, submaxillary, and those lying 
over the carotid — are now removed, as well as the submaxillary 
salivary gland, the lingual and facial arteries being tied close to the 
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carotid Any diseased portion of the jaw is isolated by saw cuts m 
front and behind, and removed Where only half the tongue is to be 
removed, it is now split down the middle lme with scissors, and the 
mucous membrane m the floor and side of the mouth divided so as 
to leave that side of the tongue attached merely by the muscular 
structures If the whole organ is to be removed, it is unnecessary to 
divide it in the middle line By detaching the mylo-hyoid from the 
bone a communication is made between the outside wound and the 
mouth, and the tongue is then drawn through this lateral opening, 
and can be removed as far back as the epiglottis behind and the hyoid 
bone below, the whole floor of the mouth being effectually dealt with 
in this way The external incision is closed by a continuous suture 
a large drain-tube being inserted at the lowest point for a few days 
It is obvious that such an operation is not devoid of serious risks 
from sepsis, since a deep and extensive dissection of the neck after 
exposing freely the mam vessels is brought into direct communication 
with the cavity of the mouth, which is often exceedingly foul The 
death-rate has not been insignificant, and hence Ixocher himself has 
returned to the method formerly recommended by Sv>nc ,_ An incision 
is made m the middle line dividing the lower lip, 'extending down- 
wards to the hyoid bone The mandible is sawn through in the 
middle, and the two halves separated widely As much of the tongue 
as is considered necessary can be easily removed by the scissors 
The mucous membrane is divided close to the alveolus laterally, 
the anterior pillars of the fauces are snipped acioss posteriorly, and 
the floor of the mouth is dissected up The lingual vessels can 
usually be secured before division After securing hmmostasis, a 
silk thread or silver wire is passed through the stump of the tongue 
and epiglottis m order to control it and prevent interference with 
respiration , the halves of the jaw are wired together , and the 
superficial wound closed 

In this procedure preliminary tracheotomy is not required as a rule, 
and the glands are dealt with subsequently as soon as the mouth 
ivound has begun to heal, ic,ma week or ten days’ time 

The - After -Treatment- iy much the same in all cases The raw 
surface may be painted with Whitehead’s varnish (which consists of 
Friar’s balsam, but with the rectified spirit replaced by a saturated 
solution of iodoform m ether) , but the all-essential thing is to keep 
the cavity well washed out with antiseptic lotions, such as weak 
solutions of boric acid, boroglyceride (1 in 20), samtas, or lysoform A 
The patient must be closely watched for the first forty-eight hours, [ 
to see that his respiration is not obstructed by the stump of the 
tongue falling backwards but at the end of that time this danger ‘ 
will be at an end, and the silk or silver wire may be removed The 
patient is fed pci uctum for twenty-four hours, but afterwards a tube 
attached to the spout of a feeder is introduced into the pharynx or 
oesophagus In the simpler cases he is able to swallow freely and 


* Kocher’s Textbook of Operative Surgery ’ p 
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without difficulty in the course of a day or two, and even in the worst 
cases he can feed himself with a long tube passed into the pharynx 
m five or six days The chief dangers of the operation arise from 
septic contamination, resulting in secondary haemorrhage or septic 
pneumonia , and these are best avoided by careful attention to the 
preparation of the patient before operation 

Preliminary Tracheotomy is sometimes employed m operations on 
the tongue, but is scarcely required except when Ixocher’s original 
operation is undertaken A Hahn’s trachea-tube (f e , a large one 
surrounded with compressed sponge infiltrated with iodoform, which 
will expand and absolutely shut off the lower respiratory tract from 
the mouth) is inserted, or a Trendelenburg’s air tampon , or an ordinary 
tube may be employed if the pharynx is well packed with a sponge 
so as to prevent blood trickling downwards , the anmsthetic can then 
be administered through the tube The advantages of this method 
of treatment are threefold (a) The patient can be kept m a condition 
of complete anaesthesia without hindrance to the surgeon, so that the 
operation is more quickly finished, the shock is less, and the removal 
of the disease can be more thoroughly accomplished , ( b ) the patient 
runs no danger of asphyxia during the operation by blood trickling 
into the lungs, or by fragments of tissue or sponge getting loose in 
the mouth and being inhaled, whilst later on falling back of the root 
of the tongue does no harm , and ( c ) the chances of septic pneumonia 
are reduced to a minimum Of course, opening the trachea is not 
entirely devoid of danger, and therefore this plan should not be 
adopted unnecessarily 

The removal of a part, or even the whole, of the tongue is not such 
a mutilation physiologically as one might expect at first Deglutition 
is interfered with for a time, but the power is soon regained, and 
even articulation may be m great measure restored 

Affections of the Floor of the Mouth 

Sublingual Abscess, when acute, is due to infection of the sub- 
mucous tissue, as by puncture with a fishbone, or starts m a follicle 
of the sublingual or m a submucous gland 1 he inflammation which 
follows results m the formation of a puffy swelling beneath the 
tongue, which, if not opened early, may lead to an extension down- 
wards of the mischief into the submental region The tongue becomes 
swollen and turgid from pressure upon the veins, whilst cedematous 
laryngitis may also be induced Considerable constitutional disturb- 
ance generally accompanies this process A median incision through 
the mucous membrane, and the insertion and opening of a pair of 
dressing forceps, is the safest and best method of treatment, the 
cavity being subsequently washed out and drained The more diffuse 
form of sublingual abscess is usually associated with submaxillary 
cellulitis (p 75) 

The sublingual region is also a favourite site for Actinomycosis 
(p 171), which manifests itself as a diffuse brawny induration of the 
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tissues, progressing slowly, and not very tender As it comes to the 
surface, the skm becomes red and dusky, and sooner or later a series 
of little pustules appear one after another with a typical yellowish 
ape\ These burst and discharge a glutinous fluid containing the 
fungus, and if kept aseptic and allowed to heal, are followed by 
depressed and puckered cicatrices The administration of gradually 
increasing doses of iodide of potassium usually suffices to bring about 
a cure 

Cystic Swellings are not uncommon about the floor of the mouth, 
and amongst them the follon ing may be described 

(a) Mucous Cysts result from the distension of mucous glands , they 
form small translucent swellings, elastic and fluctuating All that is 
needed is to open them, and remove the anterior wall 

(b) Ranula is a very similar condition, but larger and unilateral, , 
contanTmg" a~ glairy mucoid fluid, and sometimes due to obstruction 
and distension of one of the sublingual ducts (or ducts of Rivmi) 

A similar condition has been caused m rare cases by a blocking of 
Wharton’s duct, but this has generally been found to run along the 
outer surface of the cyst The tumour may be as large as a walnut 
or pigeon’s egg The Treatment consists m remo\mg a good-sized 
piece of the wall so that the cavity may be obliterated by a process 
of granulation, or if that should fail, the whole cavity must be 
dissected out 

(c) Dei moid Cysts are frequently met with in the floor of the mouth, 
occupying the middle line, and also projecting into the neck beneath 
the chin They are due to non-obliteration of the upper end of the 
thyro-glossal canal (p 893) The contents are of the usual sebaceous 
type Such tumours should never be dealt with from the mouth, as 
they extend deeply, and need to be carefully dissected out A free 
opening must be made in the middle line under the chin, and, if 
feasible, the whole cyst removed unopened If it gives way, the 
entire wall must be dealt with, or recurrence will certainly ensue 

Affections of the Salivary Glands 

Inflammation of the Parotid Gland is met with m several different 
forms 

1 Epidemic Parotitis (Mumps) is an acute specific disease usually 
seen m children, highly infectious in character, and generally epidemic 
The period of incubation is about three weeks, and the attack itself 
consists m a slight febrile disturbance, associated with swelling of 
one or both parotid glands, one gland is attacked first, becoming 
enlarged and tender, whilst the other side is similarly affected in 
a day or two ^ Mastication becomes difficult, owing to the tension of 
the parts The swelling, winch lasts for about a week and then 
giadually subsides, extends below and m front of the ear, and the 
socia parotidis can be distinctly felt lying over the masseter , the 
submaxillary, sublingual, and neighbouring lymphatic glands are 
sometimes, but not frequently, enlarged Suppuration is rare, but 
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in adults metastatic inflammation of the testes, mamma?, or ovaries 
is not uncommon This complication is geneially unilateral, and thus, 
although atrophy of the testis commonly follows orchitis, sterility 
is not produced Treatment — Keep the patient warm and quiet, and 
administer salines In the later stages friction with stimulating 
liniments will hasten resolution After the acute attack, the gland 
may remain enlarged for some time 

2 A Simple Parotitis occasionally results from exposure to cold 
or from injury, whilst the presence of a calculus in the duct leads to 
a chronic sclerosing inflammation 1 he symptoms consist of pain 
and swelling, together with a certain amount of constitutional distuib 
ance An extremely interesting phenomenon is the parotitis which 
follows injuries or diseases of the abdominal or pelvic viscera This 
condition is not very unusual, as is evident by the fact that Stephen 
Paget has been able to collect ioi such cases It was formerly 
attributed to pyaemia, but is now considered to be due to infection 
of a mild type from the mouth, owing to a septic state of the teeth 
induced b^ prolonged rectal feeding In confirmation of this view 
is the fact that it has been seen in not a few cases of gastric ulcer, 
where the patient had been fed pm uctum for some time hcatment m 
these simple cases consists in the application of fomentations, perhaps 
medicated with belladonna 

3 Suppurative Parotitis is a much more serious condition It may 
extend from the mouth along Stenson’s duct, or supervene m the 
course of pyaemia, or as a sequela of some of the exanthemata, c g , 
scarlet or typhoid fevers If the inflammation spreads up from the 
mouth, suppuration occurs primarily within the tubules , under other 
circumstances, pus forms m the interstitial tissues The gland 
becomes much enlarged, with congestion and cedema of the overlying 
skin, and, owing to the tension of the fascia, exceedingly painful 
For the same reason, pus cannot readily find its way to the surface, 
and hence is likely to burrow m various directions, e g , amongst the 
muscles of the neck, or even upwards and inwards towards the base 
of the skull, or to the cavity of the mouth, finding its way over the 
border of the superior constrictor (the so-called ‘ sinus of Morgagni ’) 
The constitutional symptoms from toxic absorption are usually very 
severe Owing to the fact that laige veins and arteries pass through 
the parotid gland, pysemic symptoms are not unlikely to supervene, 
and the prognosis is therefore somewhat serious 

Diagnosis - — Inflammation of the lymphatic glands lying on the 
outer surface of the parotid closely simulates the above affections, 
but is distinguished from them by the fact that they are more 
superficial, and that the socia parotidis is not enlarged 

Treatment — In the early stages fomentations are employed, but 
as soon as there is any indication that suppuration has occurred, a 
free incision must be made, and the pus let out Every precaution 
should be taken to prevent mischief to the facial nerve, and Hilton’s 
method of operating may be advantageously employed , but m the 
more severe cases where the patient’s life is threatened and the pus 
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is burrowing m all directions, the knife must be freely used legal dless 
of anatomical considerations 

Inflammation of the submaxillary and sublingual glands may arise 
in an exactly similar way, but no special description is called for 
Occasionally, however, the process extends beyond the submaxillary 
gland to the neighbouring tissues, giving rise to what has already 
been described as submaxillary cellulitis, or Ludwig’s angina (p 75) 

Obstruction to the Flow of Saliva results from various causes, such 
as cicatricial contraction m the neighbourhood of the entrance of the 
ducts into the mouth, or from the presence of a saliva))’ calculus , 
consisting of phosphate and carbonate 
of lime, and usually fusiform m 

The chief Symptom of such obstruc- 
tion'is a painful enlargement of the W 

gland during and after meals, which , «. , , 'A 

slowly passes away as the saliva finds i r JUVvi>^ 1 <- !r' "HulR 

its way past the block , if it persists 

for long, the gland becomes chronic- /-L *%' \ 

ally enlarged, and its interstitial tissue \J V x 
increased in bulk, whilst a certain ) \ 

amount of pen-adenitis also follows _J rS 

When a calculus is present, there \ 

is usually a considerable discharge j, ( J 

of offensive muco-pus into the mouth T /S' 

Where the obstruction is complete, a ' I 

cyst may form, and if this is opened, / 

or finds its way to the exterior and Fig 31 i — Pakotid Tumour 

bursts, a salivary fistula results The (Fergusson ) 

formation of salivary calculi is not 

very common m connection with the parotid gland, owing to the 
fact that the saliva excreted is limpid m character, whereas that 
arising from the submaxillary and sublingual glands is thick and 
mucoid 


Fig 31 1 —Parotid Tumour 
(Fergusson ) 


Treatment — In cases of simple obstruction, an attempt must be 
made to restore the natural exit, or to make an artificial one If a 
calculus is present, it can usually be seen or felt at intervals projecting 
from the entrance of the duct , m such a case the duct must be incised, 
and the stone removed Where, however, it is located m the substance 
of the submaxillary, total removal of the gland may be necessary 
Tumours of the Parotid Gland are of considerable interest, and 
may be simple or malignant 

(a) The Simple parotid tumour is usually an endothelioma, m which, 
however, fibrous and adenoid tissue may occur It usually com- 
mences near the surface m the endothelium lining the bloodvessels 
and lymph spaces, and, owing to a colloid or mucoid degeneration of 
the interstitial tissue, may simulate a chondroma or myxoma The 
tumour feels hard, firm, and nodular, but areas of softening may be 
interspersed amongst the harder portions The mass is situated 
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between the jaw and the sterno-mastoid, accessory processes' also 
extending over the masseter m the region of the socia, and later on 
burrowing deeply between the mastoid bone and the styloid process, 
and beneath the ramus of the jaw (Fig 311) In the early stages 
the tumour is freely moveable on the deeper parts, as is also the skin 
over it, but subsequently the mass becomes fixed and adherent The 
growth is usually slow, and at first quite painless, and there is no 
tendency to invade lymphatic glands or produce cachexia Mastica- 
tion is impaired in the later stages, but otherwise the subjective 
symptoms are of but slight impoitance, owing to the fact that the 
growth is superficial to the gland, and to the more important vessels 

and nerves If allowed to per- 
sist, the growth will finally take 
on malignant characters True 
adenoma or fibroma of the 
parotid gland is occasionally 
observed 

(b) Malignant tumours of the 
parotid (Fig 312) occur m the 
form of endothelioma, sarcoma, 
or carcinoma, and are not un- 
frequently grafted on to a 
simple tumour, the change of 
type being marked by increased 
rapidity of growth and greater 
pam The mass becomes more 
fixed, and signs of pressure 
upon the vessels and nerves 
develop , the facial nerve is 
very likely to be implicated, 
leading to paralysis of the face 
Moreover, the skin becomes hyperremic and often adherent to the 
tumour, and finally ulceration and even fungation may obtain 
Secondary deposits occur m the neighbouring lymphatic glands or m 
the viscera, and the patient soon passes into a state of malignant 
cachexia Carcinomatous tumours are less common than the sar- 
comata, but run a similar course The growth is an adenoid cancer, 
not unfrequently of the soft or encephaloid type, and neighbouring 
lymphatic glands are early invaded 

The Diagnosis of simple parotid tumours from malignant growths 
is a matter of the gieatest importance from a prognostic point of 
view, since simple tumours are distinctly encapsuled, and -their 
removal, except in extreme cases, is not a matter of special difficulty , 
malignant disease is much more diffuse, rendering complete extirpa- 
tion of the mass almost impracticable The distinction between the 
two forms is made by a consideration of the signs and symptoms 
considered above, attention being directed to the rate of growth, the 
condition of the skin and surrounding parts, the mobility or not of the 
neoplasm, and the general aspect of the patient, whilst associated 



Fig 312 — Malignant Tumour of the 
Parotid Gland 
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paralysis of the facial nerve is almost always characteristic of 
malignancy The lymphatic glands lying on the surface of the 
parotid, when invaded by tubercle or by epithelioma secondary to 
some mtrabuccal growth, may closely simulate a true parotid tumour, 
but are recognised by their more superficial position 

The Treatment is often a matter of some difficulty, owing to the 
important character of the surrounding tissues Removal should 
only be attempted if the slun is not extensively involved, if the 
growth is moveable on the deeper parts, and if there is no evidence 
of secondary deposits Even simple tumours become irremoveable 
after a time on account of their deep 


connections and change of type, 
whilst it is seldom justifiable to 
touch malignant growths on account 
of their early and wide dissemina- 
tion Simple parotid tumours are 
dealt with either by making a ver- 
tical incision over the most promi- 
nent part of the mass, or by turning 
forwards a flap, exposing thereby 
the capsule, which is incised trans- 
versely , for although the facial 
nerve is generally beneath the 
growth, it occasionally runs super- 
ficial to it, or m its substance 
After this has been accomplished, 
the tumour is often enucleated with- 
out much difficulty, but the surgeon 



must make certain that no deeper Tig 313 — Submaxillar! Tumour 
processes are left, or recurrence (Tillmanns ) 


will inevitably follow The haemor- 
rhage from the transverse facial and other arteries is free, but easily 
restrained There is no need to remove redundant skin m these 


cases, as it quickly contracts 

In dealing with early malignant disease excision of the whole paiotid 
gland may be occasionally undertaken It is accomplished through a 
vertical incision, or, if the skin is involved, by two crescentic ones 
The gland is then gradually freed from its connections, care being 
taken, if possible, to keep outside its capsule It is best to deal with 
the lower part first, securing with double ligatures the external 
carotid artery and temporo-facial vein The mass is then drawn 
upwards and forwards, and its deep connections severed The facial 
nerve is, of course, divided, and the patient must be warned before 
the operation of the necessarily resulting facial palsy Recurrence 
is almost certain to follow Removal of the angle of the jaw as 
a preliminary step has been recommended, since considerable space 
is gained thereby, and a better access to the field of operation 

Tumours of the Submaxillary Gland are very similar m nature to 
those of the parotid Simple tumours are represented by endothelio- 
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mata, resembling cartilaginous or myxomatous growths, according to 
whether they are hard or soft (Fig 313) Sarcoma and carcinoma 
are also met with , if seen in the early stages they are easily removed 

Salivary Fistula occurs almost solely in connection with the parotid 
gland It anses from penetrating wounds of the cheek dividing 
Stenson’s duct, or more frequently it follows operations m its neigh 
bourhood It is a very troublesome condition, both for the surgeon 
who is called upon to treat it, and for the patient who suffers from 
the inconvenience of saliva flowing down the cheek, the amount 
being, of course, increased at meal-times Stenson’s duct extends 
forwards from the socia parotidis across the masseter muscle for a 
distance of about 2 inches, and then turns abruptly inwards to pierce 
the buccinator, and enter the mouth opposite the second upper molar 
tooth The buccal and masseteric portions are almost at right 
angles, the latter being represented by a line drawn from the lobule 
of the ear to a point midway between the ala nasi and the angle of 
the mouth The diameter of the duct is about J inch, its narrowest 
portion being at the orifice 

Treatment — If the buccal portion is involved, a cure is often 
attained by slitting up the duct within the mouth , but when the 
masseteric portion is wounded, and especially if near the socia 
parotidis, treatment becomes more difficult We have several times 
found the following plan successful A fine probe is passed along 
the duct from the mouth as far as the lesion , it is then grasped by 
forceps inserted through the external aperture, and drawn out on to 
the cheek, a proceeding sometimes facilitated by slightly enlarging 
the wound A double thread of silk is now tied to the end of the 
probe, and drawn through the thickness of the cheek, along the 
buccal portion of the duct, and out of the external ivound A fine 
drainage-tube is then carried along the same track, and left so as to 
project both externally and internally A silk thread is attached to 
each end of the tube, and these are knotted together round the angle 
of the mouth By this means a passage is re-established into the 
mouth, and as soon as it becomes easier for the saliva to travel along 
this than along the external wound, the fistula %vill close At the end 
of a few days the outer half of the tube is removed, and only a silk 
thread allowed to occupy the outer portion of the fistula, which 
gradually contracts so that more and more of the saliva finds its way 
into the mouth The silk thread and tube are then finally removed, 
and if the opening m the mouth is kept patent, the external -wound 
soon heals In those cases where the buccal portion of the duct is 
completely obliterated or obstructed so that a probe cannot be passed, 
a trocar and cannula are inserted through the external wound and 
cheek into the mouth , a silk thread is insinuated through the cannula, 
and a tube drawm into position, as in the former case The subse- 
quent treatment is the same as that indicated above 
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Affections of the Palate 

Cieft Palate — By cleft palate is meant a congenital defect of the 
roof of the mouth, whereby the structures entering into its formation 
do not unite m the middle line, thus allowing an abnormal com- 
munication to exist between the nose and mouth The term does not 
include losses of substance, resulting from injury, syphilis, or lupus 
The- cleft usually starts posteriorly, and extends forwards for a 
variable distance, although it has been known to be limited to the 
anterior portion of the palate and bony alveolus, but only m exceed- 
ingly rare instance The mildest cases consist merely of a bifid 
uvula, perhaps notsmvoh mg the palate at all , the next degree of 
sex erity affects the \ elum alone , more or less of the hard palate 



ABC 


Fig 3x4 — Various Forms of Cleft Palate A, Involving mereIy the 
Velum B, traversing the Hard Palate as Far Forwards as the 
Antfrior Palatine Canal and C peing Complicated with a Double 
Hare-lip 

may also be implicated, the cleft reaching as far forwards as the site 
of the anterior palatine canal (Fig 314, B) , whilst the severest type 
of the deformity extends m addition through the alveolus and upper 
hp on one or both sides, the os meisivum being m the latter case dis- 
placed forwards, perhaps on the tip of the nose (Fig 3x4, C) 

On looking carefully at a cleft palate, the defect usually appears to 
be mesial, but occasionally it seems as if a unilateral or bilateral 
fissure existed To understand such an occurrence it must be 
remembered that three bony processes unite m the middle line of 
the roof of the mouth, viz , the two palatal processes growing m 
horizontally from the maxillae, one on each side, and the ethmo- 
vomerme septum projecting vertically downwards from the under 
surface of the fronto-nasal process and base of the skull All these 
should amicably join together about the ninth or tenth week of mtra- 
utenne life If, however, the palatal processes fail to reach the 
middle line, a median defect appears (Fig 315, A), unless the ethmo- 
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vomerine septum be so hypertrophied as to project between them, 
when the appearance of a double cleft is produced (Fig 315, B) 
When one division of the palate unites with the mesial septum, the 
other failing to reach it, an apparently unilateral cleft results , most 
commonly the defect is on the left side, the vomer being attached to 
the right fre'eHdge,'‘a leff-sided alveolar hare-lip also complicating 
fthe case (Fig 315, C) The reason why the antenor portion of the 
| palate is so rarely affected without the posterior part being also 
* involved is that the union of the various segments progresses from 
j before backwards 

The width of the cleft and the slope of the segments varies greatly 
m different cases The wider the cleft, the more unfavourable it is 
for treatment by operative means , and this is one of the arguments 



Fig 315 — Diagram to Show the Modifications of Cleft Palate 

a, Etlimo-voraerine septum b, palatal segments c, tongue d, cavity of the 

nose c buccal cavity 


used m favour of the removal of the mtermaxilla m cases of double 
hare-lip, so as to allow of the approximation of the two maxillae 
Remove it, and they fall naturally together , leave it, and they are 
wedged permanently apart As to the slope of the segments, the 
more vertical they are, the more favourable for operation, since the 
flaps of muco-penosteum easily meet m the middle line When the 
palate is more horizontal, and like a Norman rather than a Gothic 
arch, the flaps are shorter, and greater lateral displacement is 
necessary to bring their edges into apposition , this involves much 
more traction on the stitches, and hence less satisfactory results 
The effect of such a deformity upon the infant, from a physiological 
point of view, is very serious The process of is consider- 

ably impaired, owing to the fact that the power of suction is lost, 
and fluids taken into the mouth are apt to escape through the nostrils 
instead of being swallowed Consequently these children must be 
carefully spoon fed with the head thrown well back, otherwise they 
become emaciated and succumb to inanition or intercurrent maladies 
If they grow up, articulation becomes so indistinct that it is often im- 
possible to understand what they say, the voice having a peculiar 
and characteristic intonation All the letters known as explosives, 
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whether dentals, labials, or gutturals, requiring a certain amount of 
air pressure within the mouth for their due pronunciation, are difficult 
to produce, particularly b, d, p, t, g, f, etc Moreover, the exposure 
of the nasal mucous membrane to the air is so much greater than 
usual that it is liable to catarrhal inflammation, resulting in the 
formation of scabs which undergo putrefactive changes and lead to 
a sort of gzaena Both t as te~an cLsm elLar e -m uch diminished, partly 
from the unhealthy state of the mucous membrane, and also from the 
absence of an opposing surface against which the food can be tri- 
turated by the tongue The mot al effect of this deformity, particularly 
when associated with hare-lip, is such as to cause such patients to 
shun publicity from a nervous feeling of self-consciousness 

As to the best period at which to interfere by operation, consider- 
able dnergence of opinion exists Some surgeons advocate its 
performance at as early a date as possible, and, m fact, it has been 
undertaken when the child was but a few days old The success 
attending such practice has not been gratifying, since infants have 
no moral control, and are much more likely to suck at the stitches 
and interfere with them by the tongue, whilst the buccal cavity is 
small, and the tissues so delicate and friable that the difficulty of the 
operation is much increased On the other hand, it should not be 
deferred too long , bad habits of articulation will be contracted, and 
subsequent physiological success, as gauged by the quality of the 
speech, is much less likely to follow After an extended experience, . 
it may be stated that the operation is best undertaken between the'’- 
second and the third years, when a child can be easily kept under \ 
control It is most important that the general health be good, and 
the mouth and throat free from local disease or inflammation To 
guard against accidents it is well to make a routine practice of keeping 
a child under observation indoors for a few days before operating, 
whilst for choice the spring or summer should be selected If the 
tonsils are enlarged, as is not uncommonly the case, it is by no means 
necessary to remove them if no active inflammation is present , 
pharyngeal adenoids, moreover, may sometimes be left with ad- 
vantage, as they subsequently assist m shutting off the nasal cavity 
during speech 

Operation — The child should be placed on a suitable table with a 
moveable headpiece, if possible, as it is often necessary to alter the 
position of the head during the proceedings The arms are fixed to 
the sides by attaching them to a strap or bandage passed round the 
thighs below the trochanters, but the patient should not be tied down 
to the table, so that, although he cannot raise the hands to the 
mouth during the partial anaesthesia which is often present, yet he 
can be turned easily to either side so as to allow blood to run from 
the mouth Anaesthesia is induced m the ordinary way by chloro- 
form dropped upon the corner of a towel The greatest care must 
be taken not to drop chloroform into the mouth, and even Junker’s 
apparatus must be used with care, for fear of the chloroform 
vapour irritating the edges of the cleft The mouth is efficiently 
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gagged open, and preferably by means of a unilateral instrument, 
which can easily be slipped in or out of position 

In a case involving both the soft and hard palate there is no 
reason why the whole cleft should not be dealt with at one sitting 
When the intermaxillary bone has been previously removed, and a 
considerable gap left anteriorly, it is often only possible to close the 
posterior two-thirds of the cleft, either dealing with the anterior 
portion at a later date, or trusting to the application of a suitable 
obturator, to which artificial incisors can also be attached The 
proceeding usually employed is practically identical with that intro- 
duced by Langenbeck, and known as uranoplasty For convenience 
it may be described m four stages 

Stage I Incision and Detachment of Muco-pcuostcal Flaps — The 
knife should be inserted close to the last molar tooth,and about half 




Fig 316 — Diagram to Indicate Extent of Incisions in Uranoplasti 

The thick black lines show the primary incision , the thick dotted lines the 
extension backwards of the 'Same to relieve any lateral tension , the thin 
dotted lines indicate approximately the position of the free border of the 
bony palate The right-hand figure shows the position of the sutures, and 
the condition of the parts at the close of the operation 

^an inch from the alveolar margin, and carried forwards parallel to 
the^ teeth to a spot just anterior to the apex of the cleft , or, if the 
alveolus is involved, the incision should stop behind the lateral 
incisor to preserve the vascular supply of the front of the flap 
(Fig 316) The muco-penosteum is divided down to the bone, and 
by the use of a suitable raspatory the soft structures of the palate 
are stripped up towards the middle line, until the point of the instru- 
ment is seen protruding into the cleft Great care is needed in 
dealing with the hinder part to ensure its total detachment from the 
hamular process and back of the bony palate, and yet not to damage 
it at this, its weakest spot This must be thoroughly carried out on 
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either side, the extent of the incisions being shown by the continuous 
black lines m Fig 316 Copious bleeding always accompanies this 
stage of the operation, and the head should be turned on one side 
and lowered, and the pharynx constantly sponged so as to prevent 
the blood entering the air- passages 
Stage II Paring the Edges of the Cleft — This is accomplished by 
grasping the base of the uvula with a suitable pair of angular catch- 
forceps Thus steadied and held, a thm paring can be removed, m 
one piece, if possible, on the side seized, and the same process 
repeated on the other The paring of the edges is purposely deferred 
until after the muco-penosteal flaps have been detached, because the 
freshened edges do not thus get bruised by the frequent use of the 
sponge , moreover, the bei el at which the edges should be pared can 
be more accurately estimated when the flaps have been loosened 



Operation for Cleft Palate 

The needles and silk thread are, for purposes of illustration, represented 
much thicker than would be really employed 

Stage III Passage and Tightening of Sntuies — The simplest plan 
to adopt is that known as the ‘loop method’ of Sir W Fergusson, 
and it is carried out as follows XTong Handled palate needle with a 
suitable curve, and threaded with about 18 inches of fine white silk, 
js passed through the muco-penosteal flap from below upwards, and 
at a spot about 2- or 3 mm from the margin (Fig 317, A) , as a rule, 
it is not necessary to hold the flap to effect this The loop of silk 
projecting from the cleft (Fig 317, B) is now grasped with smooth- 
nosed forceps and drawn out of the mouth, whilst the needle is with- 
drawn A similar loop is inserted through the opposite side of the 
cleft at an exactly corresponding point, so that there are now two 
loops emerging from behind through the cleft (Fig 317, C, D) One 
of these is loosely threaded through the other (Fig 318, E), and the 
latter gently withdrawn, carrying with it the loop-end of the former 
(Fig 3x8, F), and thus a double thread is carried through both sides 
of the palate, a loop projecting from one side, and the free ends from 
the other This process is commenced anteriorly and carried back- 
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wards until the base of the uvula is reached, the stitches being 
inserted about half a centimetre apart, so that nine or ten threads 
may be needed to secure the whole palate They are left loose, the 
ends being held by the anaesthetist or assistant against the cheeks 
until all have been inserted A 6-inch length of fine well-annealed 
silver wire is successively hooked over each loop (Fig 319, G), drawn 
into position by the silk thread (Fig 319, H), and tightened to a 
suitable degree by a wire-twister, so that the pared edges of the cleft 
are exactly apposed This is best undertaken from before backwards 
Finally, the uvula is stitched with silk inserted by means of a double- 
curved needle (Fig 319, I) , silver wire would irritate the back of the 
tongue too much and cause vomiting 

Some surgeons prefer to introduce the wire by means of a specially 
constructed hollow needle with a double curve, through which the 
wire is protruded by unwinding a drum m the handle This is passed 
through both flaps, commencing at the uvula, and working forwards, 
tying each stitch as it is inserted 

Stage IV — It is now only necessary to take steps for the relief of all 
latcial tension, a most important and essential proceeding The best 
wayTo accomplish this is to prolong backwards through the soft 
palate the lateral incisions already made so as to thoroughly divide 
the levator palati (see the thick dotted lines in Fig 316) Occa- 
sionally the anterior and posterior pillars of the fauces, containing 
respectively the palato-glossi and palato-pharyngei muscles, will also 
need to be snipped across 

The child should now be put to bed with the head low, so that 
any accumulation of blood or mucus may gravitate easily into the 
pharynx The mouth can be washed out with a weak solution of 
samtas, although some surgeons prefer not to disturb the parts for 
three or four days No nourishment should be given for the first 
four or fixe hours, and but xery sparingly for the first txventy-four 
Milk and water, grven by a spoon or from a feeder, xvill form the 
staple article of diet By about the fifth day soft food, such as soaked 
bread and custard pudding, may be safely given The patients are 
‘generally allowed up on the sixth day The silver stitches may be 
left m for ten days or a fortnight without doing any harm 

In dealing with clefts of the soft palate alone, a modification of the 
above operation may be performed, called staphyloi raphy The edges 
are first pared, lateral incisions are then made to divide the levatores 
p.'lati, and the stitches finally passed and tied 

Results — It is possible that m most cases articulation xvill be, if 
anything, impaired as the immediate result of the operation, since the 
mechanism xvhich the patient ordinarily employs is throxvn out of 
gear , subsequent education at the hands of a voice-trainer is abso- 
lutely essential m order to correct this Ex^en then the unpleasant 
articulation occasionally persists, oxving to the patient being unable 
to draw up the velum so as to close the posterior nares , this is due 
to a reduction of the depth of the soft palate owing to the traction 
required to close the cleft In spite of this, hoxvever, the operation 
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is most beneficial m that it shuts off the nose from the mouth, 
prevents the dropping of mucus, improves the sense of taste, and 
adds greatly to the general comfort of the patient 

Davies Colley’s Operation — This plan of treatment, introduced by the late 
Mr Davies Colley, consists in raising flaps of muco-periosteum (Fig 320) in 
such a manner that whilst one is turned over and attached to the opposite margin 
of the palate with the mucous membrane upwards, the second flap is laid across 
it with its raw surface upwards — / c , m contact with the raw surface of the first 
flap Suitable sutures fix. the flaps in position (Fig 321) As a rule, two or 
three subsequent operations are required to complete the closure of the defect 
This proceeding has been much utilized by some surgeons, who perform it at a 
very early age , but we are not convinced as to its superiority over the plan 
described above 

Mechanical Treatment of clefts in the palate by means of obturators or 
artificial tela is still advocated by some surgeons and dentists m preference to 




Fig 320 — Davies Colley s Opera 
tion for Cleft Palate 

The incisions for the muco-periosteal 
flaps are here indicated 


Fig 321 — Davies Collev s Opera 
tion Completed 

The left hand flap has been turned 
over, and its free margin stitched 
to the other side of the palate , 
whilst the right hand flap has been 
dissected up and laid across the 
former with the raw surfaces in 
contact 


any operative interference An obtmatoi consists of an adjustable plate or plug 
fitted to and closing an aperture in the hard palate It may be used with 
advantage in perforations due to traumatism or syphilis, and m apertures left 
after operations in which portions of the palate are removed, such as excision of 
the superior maxilla In cases of double hare hp and cleft palate, where the os 
incisivum has been extirpated, an aperture is often left anteriorly which cannot 
be satisfactorily closed except by an obturator, which also serves to carry the 
necessary artificial incisors, and may have cheek-plates attached to push forwards 
the upper lip For whatever purpose an obturator is needed it should never 
take the form of a closely fitting plug, which, by its constant pressure and 
irritation, causes the aperture to become enlarged, but always that of a plate, 
either of thin vulcanite or gold which can be fixed to the teeth, and maintained 
in position by suction It is sometimes found, however, that the addition of an 
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intranasal projection to the upper surface of the plate improves the articulation 
by diminishing the size of the nasal cavity An aittficial velum consists of a plate 
obturator, to which is attached posteriorly a moveable segment to take the place 
of the normal velum Such consists either of a hinged metal plate, resting on 
the nasal side of the segments of the soft palate, and moved by them, or of a 
thin mdiarubber bag filled with air, sewn to the back of the obturator They 
are complicated and difficult to keep in order, and, to our minds, the results of 
operative interference are superior 

Ulceration of the Palate occurs in a variety of forms, c g ,(a) simple, 
as an accompaniment of general stomatitis (b) syphilitic, which may 
involve either the hard or soft palate , if superficial, it is usually a 
late secondary phenomenon , if deep, it invoh es the bones, and often 
leads to necrosis, and is then due to tertiary mischief (c) lupoid, a 
somewhat uncommon condition, which may result m great destruction 
of tissue , it is usually seen in children, and often associated with a 
similar disease of the nose, from which, indeed, it may have spread 
(d) tuberculous, due to the breaking down of a tuberculous abscess 
under the periosteum, and then complicated with caries of the bony 
palate (e) malignant, usually resulting from the growth of epithelioma, 
either starting primarily m the palatal mucous membrane, or ex- 
tending to it from the tongue, tonsil, or upper jaw 

Acquired Perforations of the Palate, though occasionally caused by 
traumatism or lupus, are in almost all cases due to tertiary syphilis 
The ethmo-vomenne septum is often involved in the destructive 
process, giving rise to a most offensive discharge from the nose If 
the soft palate is alone affected, the velum may become fixed by 
cicatricial adhesions to the back of the pharynx, and pharyngeal 
stenosis or considerable loss of substance of the velum results A 
nasal intonation of the voice is always caused by any condition which 
interferes with the closure of the naso-pharynx by the velum during 
articulation The treatment of these conditions should follow the 
usual antisyphihtic course Perforations are best remedied by the 
use of plate obturators We have seen out-patients make efficient 
obturators out of a piece of sheet mdiarubber maintained in situ by 
suction, or of two pieces stitched together in the middle, one piece 
passing above and the other below the opening Occasionally when 
the aperture is small, the local disease soundly cured, and the general 
health good, an attempt may be made to close it by stripping up 
muco-periosteal flaps, paring the edges and suturing them together 
The results are, however, seldom satisfactory 

Any of the ordinary forms of inflammation of bone may be met 
with m the hard palate Necrosis is usually due to tertiary syphilis, 
or may accompany acute subperiosteal suppuration, extending from 
an alveolar abscess In either case the surgeon must wait till the 
sequestrum is loose, and then it may be removed Canes is generally 
due to syphilis or tubercle 

The following tumours occur on the haid palate Simple epulis 
(p 812) may extend from the alveolus, or an identical condition may 
start m the middle line An adenoma of the palatal glands is occa- 
sionally met with It presents as a smooth or papillated tumour, 
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somewhat resembling epithelioma, but distinguished from it by its 
slower rate of growth, and the absence of ulceration, pam, or 
glandular enlargement An operation limited to the soft parts is 
probably all that is necessary S at coma may be primary, and is then 
often myxo-sarcomatous m type, or secondary In the former case 
it simulates rather closely a diffuse alveolar abscess, but is recognised 
by its slower growth, less pain, absence of inflammation, and, if need 
be, by the results of an exploratory puncture Epithelioma also occurs, 
but is uncommon Treatment for the two latter conditions, if limited 
to the palate, would consist m partial removal of the affected superior 
maxilla 

Elongation of the Uvula is frequently the result of a chronic re- 
laxed throat At first it merely lasts for a time, and by the use of 
astringents disappears , but later on the elongation becomes chronic, 
and causes great irritation of the back of the tongue and fauces, re- 
sulting m a troublesome throat-cough and even vomiting Under 
such circumstances it should be removed After well cocainizing the 
part, it is grasped by a pair of hook forceps, which seize not only the 
mucous membrane, but also the muscular structures beneath, and a 
sufficient amount is then removed by snipping it across near the base 
with a pair of blunt- pointed scissors, leaving about a third of an inch 
of the organ behind 

Affections of the Tonsils 

Acute Tonsillitis results either from cold or from the inhalation of 
impure air, especially when contaminated with sewer gas It is 
often seen amongst the residents in hospitals (hospital throat), and 
may precede an attack of acute rheumatism Three varieties are 
described 

(a) Acute supei ficial tonsillitis, which consists of a slight superficial 
inflammation, the result of cold, etc , m which the tonsil participates 
with the pharynx and velum There is but little swelling of the part, 
which, however, becomes red and painful, rendering swallowing 
difficult Ordinary anti - catarrhal remedies are necessary, and a 
chlorate of potash gargle 

(b) Acute follicular tonsillitis is characterized by a general enlarge- 
ment of the organ, which is dusky red in colour and painful, causing 
obstruction to both breathing and swallowing, the tonsils, perhaps, 
almost meeting in the middle line There is a good deal of yellow 
patchy exudation from the follicles, which may coagulate on the 
surface and form a false membrane, distinguished from that of 
diphtheria by its want of adhesion to the subjacent tissue, being 
readily detached by a camel’s-hair pencil The temperature is high, 
the glands below the angle of the jaw become enlarged and tender, 
and may suppurate , the tongue is covered with a thick, whitish fur, 
and the bowels are confined Such a condition may herald m an 
attack of so-called blood-poisoning, or septiceemia 

(c) Acute parenchymatous tonsillitis, or quinsy, is a more diffuse in- 
flammation, which is not limited to the organ, but also involves the 
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soft palate and fauces The swelling is more extensive, the pain is 
greater, and suppuration frequently results Other symptoms are 
much the same as m the above 

The Diagnosis must be made from scarlet fever by the absence of 
the characteristic rash and red tongue of the latter condition, and by 
the redness being more dusky and less diffuse in tonsillitis From 
erysipelas of the fauces, it is known by the redness being more con- 
centrated, the oedema less marked and more limited, by the glands 
at the angle of the jaw being less enlarged, and by the absence of any 
external manifestation of the disease 

Treatment must always be commenced by a good calomel purge, 
which may be followed by the administration either of salicylate of 
soda (20 grains, thrice daily), or of chlorate of potash and sulphate 
of magnesia, to which a few drops of tincture of aconite may be 
added if the constitutional symptoms are severe The patient will 
experience much relief by inhaling the steam from hot water (150° F ), 
in which a little creasote or carbolic acid is dissolved, or the tonsils 
may be scarified Suppuration is dealt with by a free incision, the 
knife entering the most prominent part of the swelling, and cutting 
backwards towards the middle line , the close proximity of the carotid 
should not, however, be forgotten Hot flannels or fomentations may 
be applied to the neck and throat, and plenty of fluid nourishment 
administered This is followed as soon as possible by iron, bark, 
and other tonics 

Chrome Tonsillitis appears in two distinct forms 

(fl) Chontc inflammatory tonsillitis occurs in children whose tonsils, 
after one acute attack, remain enlarged, painful, congested, and very 
liable to recurrence, which often runs on to suppuration and ulceration 
After a time the tonsils shrink back and atrophy, becoming hard 
and fibroid 

(i b ) Chronic hypertrophic tonsillitis is met with m tuberculous children, 
resulting from an overgrowth of the lymphoid tissue, and is usually 
associated with the presence of adenoids in the naso-pharyn\ The 
tonsils are enlarged, pale m colour, and firm in consistence , the orifices 
of the crypts are very patent, and m them are often seen plugs of 
mucous secretion, which may become infiltrated Avith lime salts, 
forming concretions, which, however, are never of any great size The 
patients are very liable to recurrent attacks of inflammation, with or 
without suppuration, and even cysts may form from the blocking of 
the follicular ducts When much enlarged, the tonsils may meet in 
the middle line beneath the uvula, causing obstruction both to 
swallowing and respiration The patient usually breathes with the 
mouth open, owing to the concurrent naso-pharyngeal obstruction, 
and from the same cause speaks thickly, as if he had some loose body 
m the mouth, and necessarily snores during sleep Hearing is often 
interfered with from the mucous lining of the Eustachian tube be- 
coming thickened and inflamed 

The Treatment of these cases consists m first attending to con- 
stitutional weakness by removal of the patient to fresh or seaside air, 
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and by the administration of iron and cod-liver oil , at the same time 
the throat should be painted twice a day with glycerine of tannic acid, 
or with equal parts of glycerine and tmct fern perchlondi, or touched 
with the galvano cautery F ailing this, tonsillotomy should be per- 
formed , in children the organ may be cut away as far back as 
possible, but in patients over the age of twenty only a thin slice 
should be removed, and never the whole organ, since there is mucu 
more risk of grave haemorrhage , the galvano cautery is much better 
treatment in adults It has also been suggested that the -voice is 
weakened by tonsillotomy, but this is somewhat doubtful 

Tonsillotomy may be undertaken m two ways 

(a) By the guillotine The fauces having been carefully and re 
peatedly brushed with a 5 per cent solution of cocaine, the mouth is 
opened and one of the many forms of tonsil guillotine introduced , 
Mackenzie’s spade guillotine is as good as any The ring of the 
instrument is passed over the projecting organ, external pressure 
behind the angle of the jaw assisting in this manoeuvre By the 
pressure of the thumb the projecting mass is cut off by the sharp 
blade In dealing with the right side, unless the surgeon is ambi- 
dextrous, he had better stand behind the patient’s head, looking over 
into the mouth 

(h) By the bistoury The tonsil is seized at its lowest point and 
drawn well inwards by means of hooked forceps, and the projecting 
mass removed by a straight blunt pointed bistoury, the base of the 
blade being guarded, if preferred, by a piece of plaster wrapped round 
it The incision should be made from below upwards, and the edge 
of the knife kept rather in than out, so as to avoid all risk of 
wounding the internal carotid, which is in close contiguity to the outer 
surface of the gland The surgeon must stand behind the patient’s 
head m dealing with the right side, and in front when operating upon 
the left Care must be taken to include the lowest portion of the 
tonsil, which often hangs down into the pharynx, and is liable to be 
left behind In children the hypertrophic type of enlarged tonsil 
may be enucleated without much difficulty by dividing the mucous 
membrane in front of it, and shelling it out of its bed, the posterior 
reflection of mucous membrane being subsequently snipped through 
with bistoury or scissors 

The haemorrhage, though brisk for the moment, soon ceases if care 
is taken not to cut too deeply, or encroach upon the surrounding 
mucous membrane Should the bleeding continue, it can generally 
be arrested by douching the face with iced water, or by the local 
application of wool pledgets soaked m iced boric acid lotion, or m 
adrenalin , possibly a gargle containing hazehne may be efficacious 
in bad cases, or the galvano-cautery may be applied This is more 
likely to occur m adults than in children 

Syphilitic Disease of the Tonsil is met with in various stages The 
pnmary chancn is seen occasionally, arising in one case we know of 
through infection from a stick of caustic which had been previously 
used to cauterize a sj^philitic ulcer and insufficiently cleaned before 



872 


A MANUAL OF SURGERY 


being applied to the tonsil, the surface of which was abraded The 
glandular enlargement in the neck is very maiked m such cases, and 
the course of the disease usually severe Secondaiy ulcers of the 
‘ snail-track ’ type [plaques magnetises ) are common m this region, 
being usually symmetrical In the tertiary period a diffuse gummatous 
mfilUaiion occurs, involving also the palate and fauces (p 874), and 
leading to pharyngeal stenosis 

Tumours of the Tonsil are almost always malignant in type, but are 
not very common Epithelioma occurs as a firm indurated infiltration, 
rapidly spreading to adjacent parts, and involving the lymphatic 
glands It generally starts either m the root of the tongue or in the 
pillars of the fauces, and presents a ragged ulcerated surface with 
a hard margin and sloughing base It runs a rapidly fatal course 
if left to itself Lympho -sat coma of the tonsil arises m the organ 
itself, usually after middle life , it presents a smooth, dusky red 
appearance, the mucous membrane being stretched over it, and feels 
soft and almost fluctuating In the early stages it may be freely move- 
able, but ere long it infiltrates surrounding structures, and affects the 
neighbouring lymphatic glands Round-celled saicoma also attacks the 
tonsil as a pumary growth, and is less limited and defined than the 
former In all these varieties the growth extends into the pharynx, 
impeding deglutition and respiration, and ulceration with or without 
serious haemorrhage may ensue , indeed, the latter complication is 
a frequent cause of the fatal result 

Extirpation of Malignant Tumours of the tonsil is often imprac- 
ticable from the extent of the disease and the early implication of 
the surrounding structures, although it has now been shown that they 
are more amenable to treatment than was formerly thought to be the 
case The disease maybe dealt with in two ways ( a ) Ftom the mouth 
m the case of the loosely encapsuled and freely moveable lympho- 
sarcomata The capsule is divided preferably by a galvano-cautery, 
and the growth shelled out sometimes with the utmost ease, and with 
very little haemorrhage Recurrence m the lymphatic glands is, 
however, almost certain to follow ( h ) From the neck The best plan 
is to make an incision along the anterior border of the sterno-mastoid, 
and carefully dissect down to the pharyngeal v all, removing all 
lymphatic glands which are enlarged or suspicious, and securing the 
external carotid or its anterior branches The mass is then isolated 
from the surrounding structures and removed A good many cases 
have now been reported which were treated in this manner with 
complete success, even when the tongue, palate, or pharynx were 
invaded It is occasionally necessary to make an incision from the 
angle of the mouth backwards through the cheek , the tonsil is thus 
well exposed, and can be dealt with satisfactorily The patient 
should always be immunized to streptococcal infection before the 
operation 
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Affections of the Pharynx 

Acute Pharyngitis is usually associated with a similar inflamma- 
tory condition of the velum palati, nasal mucous membrane, and 
tonsils, and results from exposute to cold, from absorption of sewer 
gas, and from general diseases of the exanthematous type, e g , scarlet 
fever It is characterized by redness, pam, and swelling of the 
mucous membrane, which becomes covered with mucus or muco-pus 
An irritable cough, with perhaps sneezing, interference with nasal 
respiration, and great pam on swallowing, are produced by this 
condition, and if it spreads to the Eustachian tube temporary deaf- 
ness is induced Ulceration of the velum and fauces occasionally 
follows 

The Treatment consists in attending to the general condition, 
especially if of exanthematous origin, and when due to catarrh, in 
administering antiphlogistic remedies (e g , purgatives, sudorifics, and 
diuretics) and soothing local applications ( e g , ice to suck, chlorate 
of potash gargle, etc ) Great relief is often given by mhalmg steam 
from water at 150° F to which a little Friar’s balsam has been 
added 

Erysipelas of the Fauces and Palate has been already alluded to 
(P 117) 

Chiomc Pharyngitis is commonly met with m clergymen and public 
speakers who are called upon to exert their voices for any length of 
time, m costers and street-hawkers who shout their wares, and m 
drinkers and smokers It may commence as a chronic inflammation, 
or may follow an acute attack The mucous membrane is more or 
less red and infiltrated, with vessels coursing over it, and there is 
often a good deal of muco-purulent discharge If the buccal side of 
the velum palati is affected, there is usually much less secretion than 
from the pharyngeal aspect, where a considerable amount of dark- 
green viscid material may collect and cling to the pharyngeal wall, 
constituting scabs, which may decompose and cause the breath to be 
somewhat offensive Two mam varieties are described 

1 Chiomc Folhculat Pharyngitis , in which the lymphoid follicles 
scattered throughout the mucous membrane become enlarged This 
is specially evident upon the soft palate, but is often greater m 
amount upon the upper wall and sides of the pharynx, where there 
is a mass of lymphoid tissue, sometimes known as the pharyngeal or 
Litschla's tonsil (vide Adenoids, p 840) The uvula may be also 
elongated and hypertrophic m this condition 

2 Chrome A ti ophe Phaiyngitis is usually associated with the atrophic 
form of rhinitis sicca (p 832), and possibly with chronic laryngitis 
The mucous membrane is smooth, dry, and glazed, and the exudation 
forms adherent scabs The throat feels dry and irritable, and the 
voice is often husky 

The Treatment of chronic pharyngitis varies with the condition 
and chaiacter of the affection If of a simple type (‘relaxed throat’), 
all sources of irritation— such as smoking, spirits, and condiments — 



874 


A MANUAL OF SURGERY 


must be avoided, the bowels and digestion attended to, and astringent 
sprays, gargles, or applications made use of, care being taken when 
necessary to apply these to the naso -pharynx by passing the brush 
up behind the soft palate The most useful reagents to employ are 
the glycerine of tannic acid, equal parts of glycerine and tmct fern 
perchloridi, whilst chloride of ammonium inhalations are sometimes 
valuable, as also sprays of menthol dissolved m paroleme When the 
inflammation is of the follicular type, it may be further necessary to 
destroy the follicles with the galvano-cautery after cocainizing the 
surface , enlarged and varicose vessels may be divided in the same 
way In the dry form of pharyngitis, inhalations of chloride of 
ammonium are recommended, or chloride of ammonium lozenges , 
the nasal condition, however, is that which most needs treatment 

Syphilitic Affections of the Pharynx may be met with in the 
secondary or tertiary stages In the former they are of a superficial 
character, such as mucous tubercles, snail-track ulcers, etc , in the 
latter they appear in the shape of a diffuse gummatous mJilUahon, which 
is often of considerable consequence, both at the time and subse- 
quently It manifests itself as a widespread nodular thickening of 
the mucous membrane, especially m the neighbourhood of the fauces 
and soft palate, which rapidly runs on to ulceration, and may impede 
both respiration and deglutition The administration of mercury and 
iodide of potassium usually causes a rapid improvement, but the 
subsequent cicatrization may bind down the velum, and lead to 
pharyngeal stenosis of such a character as to constitute a fibro- 
cicatncial septum, with an opening through it perhaps only large 
enough to allow a small bougie to pass For such a condition much 
may be done , the opening may be more or less dilated by careful 
division of some of the bands and the passage of bougies , and the 
soft palate can be set free from the dorsum of the tongue Of course, 
there is a great tendency for the opening to contract again, and 
treatment by bougies must be persisted m 

A localized gumma may form m the submucous tissue, not unfre- 
quently involving the posterior pharyngeal wall, and running its 
ordinary course with or without ulceration 

Tumours of the pharynx are rarely primary They may extend into 
it, however, from surrounding parts, c g , naso-pharyngeal polypi 
arising from the base of the skull, or retro-pharyngeal growths from 
the spine 

Epithelioma either involves the pharynx primarily, or spreads to 
it from adjacent parts, such as the tongue or tonsil I he usual type 
of tumour develops with some amount of ulceration , lymphatic 
glands become secondarily affected, and the tumour gradually invades 
surrounding tissues, although it is interesting to note that for some 
time it is limited to the mucous membrane, extending superficially 
over it, but not involving the underlying pharyngeal muscles Death 
results from haemorrhage due to ulceration into large vessels, from 
interference with swallowing or breathing, from pressure on important 
nerres, or from general dissemination 
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Treatment — It is only within the last decade that any attempt has 
been made to deal with these cases , even now the mortality is very 
high, and statistics go to prove that if the operation involves removal 
of portions of the upper or lower jaw, a fatal issue is likely to follow 
The same precautions as to cleansing the teeth, immunization to 
streptococcal infection, etc , must be taken, as in dealing with naso- 
pharyngeal or buccal growths As a general rule, an incision along 
the anterior border of the sterno-mastoid is the best to employ, 
although occasionally a second may be required, splitting the cheek 
towards the angle of the jaw The external carotid is tied, all 
glands are removed, and then the growth is extirpated, partly from 
without, partly from within It is always advisable to perform 
a preliminary tracheotomy, and feeding must be undertaken for some 
days by means of a stomach-tube Trans-hyoid pharyngotomy is 
a useful means of approach in some of these cases (p 9x3) 

Retro-pharyngeal Abscess is acute or chronic in its course The 
acute form results from infection through the mucous membrane, as 
by fishbones, etc , or arises from an inflammation of the lymphatic 
glands which are found m this situation m children, but atiophy in 
adults, and derive their lymph from the interior of the nose and naso- 
pharynx The chronic variety generally follows tuberculous caries of 
the spine, or disease of the bones at the base of the skull Whethei 
acute or chronic, the abscess forms a tense elastic swelling, situated 
behind the posterior pharyngeal wall , m the former case it is asso- 
ciated with high fever, and locally much redness and inflammatory 
oedema, which may even extend to the glottis, and cause dyspnoea , 
m the latter, where the affection is chronic, there is less local inflam- 
matory reaction, but signs of cervical spinal disease are present 
The abscess may burst into the pharynx, or may burrow outwards on 
either side, being guided by the pre-vertebral fascia, and point either 
in front of or behind the sterno-mastoid 

Treatment should never be delayed, from fear of the supervention 
of oedema of the glottis The abscess should be opened from the 
neck in all cases, as then an aseptic course can be maintained, and 
there is no fear that the pus will enter the air-passages If pointing 
in front of the sterno-mastoid, the abscess is opened m that situation , 
but otherwise an incision should be made along the posterior border 
of the muscle, which must be drawn forwards, and the transverse 
processes of the cervical vertebras defined Possibly the abscess will 
be opened by the necessary manipulation of the wound , if not, the 
index finger of the left hand should be placed against the abscess wall 
m the mouth to guard it from injury, and a pair of smus forceps 
thrust into it m front of the vertebrae by the right hand A drain- 
tube is then inserted, and the case runs an ordinary aseptic course 

Affections of the (Esophagus 

Malformations yx f the oesophagus are congenital or acquired 

A Congenital communication may exist between the oesophagus 
and trachea, either m the form of a small fistula, or the upper end of 
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the cesophagus ends blindly, whilst the lower end opens into the 
trachea near its bifurcation Life is impossible under such con- 
ditions, and the children die shortly after birth Congenital stricture 
may also be met with near the cardiac orifice, resulting m general 
distension and dilatation of the cesophagus ( ecsophagocccle ) The 

Acquired malformations consist m the development of the so-called 
Diveiticula Two forms have been described by Zenker (a) Piessmc 
Diveiticula, which are the more common, and seem to be associated 
with some congenital weakness of the wall, probably connected with 
the branchial clefts They vary much m size, perhaps becoming as 
large as a child’s head, and rarely come under observation before the 
age of thirty They usually spring from the posterior wall, close to 
the junction of the pharynx and cesophagus, constituting sometimes 
what is known as a ‘ pharyngoccele the cavity extends downwards 
between the oesophagus and vertebral column The symptoms are 
due to distension of the cavity with food which stagnates and putrefies, 
foiming a swelling m the neck which can be emptied by pressure, 
the difficulty of obtaining sufficient food gradually leads to emaciation 
When a bougie is used, it generally passes into the diverticulum, and 
hence its onward course is arrested , by careful manipulation it may 
be kept on the sound wall, and so slipped past the orifice into the 
stomach Treatment, where possible, consists in exposing the diver- 
ticulum in the neck, removing it, and stitching up the opening in the 
pharyngeal or oesophageal wall ( b ) T 1 action Dive} ticula are much 

rarer , they usually occur on the anterior wall, near the bifurcation 
of the trachea, and are due to cicatricial traction from without, as by 
an inflamed bronchial gland They are always of small size, often 
multiple, and cause no symptoms, unless a foreign body lodges m 
them, when ulceration and perforation may lead to suppurative 
mediastimtis and death They cannot be recognised ante mortem 
Foreign Bodies not unfrequently lodge in the cesophagus, especially 
m children and lunatics Portions of food, coins, fishbones, pins, 
plates of false teeth, etc , are the substances usually met with The 
patient complains that something has lodged m the gullet, causing a 
feeling of pain and distension, whilst swallowing is painful or impos- 
sible, and respiration may be more or less hampered Large* bodies 
are often impacted at the entrance to the gullet, and then cause 
sudden death from dyspnoea , if the obstruction is not so great and 
remains unrelieved, oedema of the glottis may supervene Impaction 
lower down is likely to be followed by ulceration, perforation, and 
death, either from hmmorrhage owing to one of the large \essels 
being opened, or from suppurative cellulitis In some cases, how- 
ever (Komg states about 50 per cent ), the foreign body spontaneously 
passes either into the mouth or stomach 

I he Treatment varies much according to the nature, size, and 
situation of the obstructing body If small and incapable of being 
detected by a sound — e g , a fishbone— it is best removed by an 
expanding probang (Fig 322), being caught m the. loops of thick 
horsehair forming part of the apparatus If a com or small hard 
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substance is impacted, it may be removed by cesophageal forceps, or 
by a coin-catcher If it is impossible to draw it up, it may sometimes 
be pushed down into the stomach A large bolus of food may be 
removed by forceps from the upper part of the oesophagus, and large 
foreign bodies — e g , plates of teeth — may be similarly extracted, 
though great care must be taken not to tear the mucous membrane 
Radiography is now employed to assist in the localization of metallic 
substances such as coins, as also to determine whether or not they 
have been dislodged, whilst removal may be much expedited by the 
use of the radiographic screen 

If impacted m the upper part, cesophagotomy may be pei formed 
An incision, 4 inches long, is made along the anterior border of the 
sterno-mastoid, preferably on 
the left side, because the 
oesophagus naturally curves 
that way The platysma 
and deep fascia are divided, 
and the muscle drawn out- 
wards , the omo-hyoid needs 
division, and the surgeon 
then carefully works his way 
between the carotid sheath 
on the outer side, and the 
larynx and trachea on the inner, avoiding the thyroid vessels and 
nerves The projection of the foreign body will indicate the situation 
of the tube, and this is carefully incised and the obstruction dealt 
with The oesophageal wound may then be closed by sutures which 
do not include the mucous membrane, whilst the external wound is 
either stuffed with gauze plugs or drained When located m the 
upper part of the thoracic portion of the oesophagus the tube is 
opened as low as possible by cutting down on the point of a bougie 
passed from the mouth, and then it is often possible to extricate it 

When the foreign body is impacted near the cardiac orifice, and 
cannot be moved either up or down, the stomach may be opened, 
the fingers or even the hand inserted into it, the cardiac orifice 
dilated, and the obstruction removed 

When once the foreign body has passed into the stomach, purga- 
tives and emetics should be avoided, and if not of large size and 
irregular shape, the case is left to Nature, the treatment being merely 
expectant The patient is kept quiet, and fed on pultaceous food — 
such as brown bread, porridge, etc — and the motions are carefully 
examined Should, however, the foreign body be large, and gastric 
symptoms develop, it should be removed by gastrotomy 

Inflammation of the oesophagus, with or without ulceration, is 
caused by swallowing corrosives or irritants, and, m a more localized 
form, by the impaction of foreign bodies The symptoms are pain 
and difficulty m deglutition, and the treatment consists in the restric- 
tion of the diet to liquids, whilst in bad cases rectal feeding may be 
necessary Chronic catarrh results from the continual dnnking of raw 
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Fig 322 — Expanding Probang for the 
Removal of Foreign Bodies from the 
CEsophagus 
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spirits, and stenosis from cicatricial contraction may gradually 
follow 

Varix of the veins in the lower portion of the oesophagus is occa- 
sionally met with as the result of pressure on the portal vein, or from 
cirrhosis of the liver This is due to the fact that these branches 
open into the gastric division of the portal system, passing through 
the oesophageal opening imthe diaphragm Haematemesis may result, 
and has even proved fatal 

Spasm of the (Esophagus, or hysterical stricture, arises in neurotic 
young women, usually under twenty-five years of age, and, although 

sometimes independent of organic 
lesion, is often associated with some 
slight abrasion or ulceration of the 
mucous membrane, perhaps origi- 
nated by the impaction at an earlier 
date of a fishbone The symptoms 
complained of are difficulty m 
swallowing, and a sensation as of a 
ball arising in the throat ( globus 
hysta tens), due to a spasmodic action 
of the pharyngeal constrictor mus- 
cles At times, when the patient’s 
attention is diverted, deglutition 
occurs quite normally The best 
course of treatment is anti-neurotic 
in character (e g , cold douches to 
the spine, massage, the administra- 
tion of purgatives, valerian, etc ), 
whilst the passage of a full-sized 
oesophageal bougie is useful 

Organic S.ta.et>n re-oJLidiejCEsopha- 
gus occurs m two forms — the fibrous 
and the malignant 

i Fihons Stnctnic of the (Eso- 
phagus is usually locat ed n ear— its w 
commencement, just behind the 
cricoid cartilage, and is most fre- 
quently caused by the swallowing 
of corrosives, and the cicatrization 
of the wounds caused thereby , it 
also results from syphilitic disease At the cardiac orifice it may 
arise from the healing and contraction of a ga'Strre'Ttteei' The main 
symptom produced is a gradually increasing difficulty in the swallow- 
mg, firstly of solids, but finally even of fluids If the obstruction is 
placed at the upper end of the tube, food is returned immediately , 
but if lower down, the oesophagus may become dilated, and m this 
pouch or cesophagoccele the food collects for a time, and then returns 
unchanged There is but little pam in this form of stricture, although 
the patient is usually able to indicate the level of the obstruction 
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As the case progresses, he becomes steadily emaciated from sheer 
starvation, and may even die from this cause 

2 Malignant Stnctme of the (Esophagus is usually epithehomatous 
in type, occurring m subjects over forty years of age, and situated 
either at the junction of the pharynx and oesophagus, 1 e , behmdjihe 
cricoid-cartilage (Fig 323), or m the middle of the tube, Where it is 
crossed by the left bronchus, or~af'the cardiac orifice of the stomach , 
in the latter" site,"c 51 umnar carcinoma is the form usually found 
The growth involves the whole circumference of the tube, and sooner 
or later ulcerates, pe r h aps .perforating the trachea, pleural cavity, or 
on,e of the large ^vessels Secondary deposits occur m the lymphatic 
glanS^eftlTer 'olf the neck or posterior mediastinum, visceral compli- 
cations being uncommon The symptoms are similar in character toj 
those of fibrous stenosis detailed above, but in addition the vomited 
materials may contain blood, and there is a good deal of cough anc 
pain, referred usually to the site of the disease Should the growtl . 
be at the upper end of the tube, a tumour may be distinctly felt ^ 
placed deeply m the neck and more marked on the left side , m th< : 
earlier stages nothing can be felt externally, although the side-to-sid^ 
movements of the larynx may be impeded Perforation of the trachea 
leads to the entrance of food into the air-passages, and rapidly results 
in septic pneumonia and death When the upper part of the gullet 
is affected, the growth may spread to the back of the larynx, and 
cause hoarseness and even aphonia Occasionally the pneumogastncv 
nerves may be involved m the mass, leading to interference with the’ L 
action of the heart, whilst implication of the recurrent laryngeal nerve | 
causes constant cough and um- or bi-lateral paralysis of the larynx \ 
The Diagnosis of oesophageal stricture must be made on general 5 
principles, and by a process of exclusion of the many other forms of 
dysphagia detailed below It is confirmed by examining the condition 
of the tube with an oesophageal bougie A comcal-ended instrument 
of medium size should be employed for diagnostic purposes, and by 
this means the situation of the obstruction can be ascertained To 
pass an oesophageal bougie The surgeon stands m front and slightly to 
the right of the patient, who is seated with the head held forwards — 
if thrown backwards, the larynx is pressed against the spine, and the 
difficulty of introducing the instrument increased The bougie is 
well warmed and smeared with glycerine, and, having been suitably 
curved, is guided by the surgeon’s left index finger over the epiglottis 
into the oesophagus This stage usually causes a certain amount of 
discomfort and retching on the part of the patient Once past the 
entrance to the larynx, the bougie is pushed steadily onwards , if 
there is no stricture, the instrument will enter the stomach about 
16 inches from the teeth If any obstruction is present, the large 
instrument is withdrawn, and the passage of a smaller one attempted 
The greatest care must be taken, especially in suspected malignant 
disease, as it is by no means difficult to perforate the walls and open up 
the mediastinal tissues, causing thereby a fatal cellulitis A cancerous 
stricture sometimes feels rough and is painful , a simple stricture is 
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smooth, regular, and almost painless It is by no means easy to 
distinguish the two forms, and the history of the case and general 
condition of the patient will need to be thoroughly investigated , a 
hacking cough with no special pulmonary symptoms is always a bad 
and suggestive sign 

Treatment of Fibrous Stricture of the (Esophagus — (a) Dila tation 
of the stricture by means of gradually increasing bougies, for this 
purpose it is better to use comcal-ended instruments rather than the 
usual type, which are of the same calibre throughout An interval 
of some days should elapse between the attempts at dilatation, and 
during this period the patient should be given as much food as he 
can take m the shape of strong broths, minced meat, raw eggs, etc , 
or, if need be, rectal alimentation must be resorted to ( b ) If it is 
impossible to dilate, or if the stricture recurs, a Sumond’s 7 i/ he may 
be inserted It consists of a gum-elastic, funnel-shaped tube, passed 
through the stricture by a whalebone introducer, the funnel resting 
against the face of the stricture A thread attached to the upper end 
is brought out of the mouth in order to remove and clean it, a pro- 
ceeding needed about once a fortnight (c) Inte nd! cesoplia sotomv by 
means of a concealed knife has also been attempted, the stricture 
being divided posteriorly , it is a somewhat risky proceeding, 
and is only feasible when the lesion is situated high up in the tube 

(d) When the contraction is at the pharyngeal extremity, it may be 
possible to open the oesophagus below, and either divide and dilate 
the stenosed portion, or gsop hasostomv may be performed by sewing 
the mucous membrane to The , “sl?rfiy thus forming an entrance to the 
alimentary canal in the neck Under these circumstances, it is 
better practice to divide the oesophagus completely, closing the upper 
end by sutures, and fixing the lower end to the margin of the wound 

( e ) If the cardiac orifice of the stomach is contracted, the stomach 
may be opened as m gastrosto my, and the fingers used to dilate the 
stricture (petvo, grade dilatation), a proceeding similar to Loreta’s 
operation for stricture of the pylorus (f) Where none of these 
proceedings are possible, or if tried have failed, the stomach may be 
opened, and division of the stricture by Abbe’s string saiv attempted 
The patient is made to swallow one end of a piece of string, or a 
small shot may be clamped on a piece of fine silk, and allowed to find 
its way into the stomach When this viscus is opened, the free end 
is secured, and by its means a coarse silk thread is carried through 
the obstruction , by up and-down sawing movements the stricture 
can be thereby divided, enabling the surgeon to introduce bougies 
Excellent results have been reported from such practice ( g ) Gas - «• 
tio^tojny is the final resource, occasionally, when the oesophagus has 
by this means been kept at rest for some time, the stricture will yield, 
and dilatation by bougies becomes practicable In such a case the 
opening in the stomach may be allowed to close 

Treatment of Malignant Disease of the (Esophagus — Dilatation by 
bougies should not be employed as a routine practice, for fear of in- 
creasing the ulceration, causing severe haemorrhage, or perforating 
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the walls of the tube It may, however, be used as a temporary 
measure m the earlier stages to enable the patient to take an 
increased amount of food, and thus for a time improve his general 
condition and render him more fitted to undergo further treatment 
Symonds’ method of tnbage may be utilized in malignant disease, the 
patients often bearing the inserted tube well, even when the cardiac 
orifice is involved, the lower end then projecting into the cavity of 
the stomach Unfortunately these tubes occasionally slip through 
into the stomach, or the guiding string is swallowed , moreover, 
under the best circumstances the tube needs changing every fortnight, 
and the ulceration may be increased thereby Hence, gastrostomy, 
performed as soon as possible by one of the modern methodsyis-a 
much more satisfactory plan of treatment Excision of the growth 
m the neck has been successfully accomplisliedTira'few cases when 
the disease was recognised early, and very limited m extent Trache-, 
otomyus occasionally required in the later stages, from implicafionof 
the glottis or trachea 

By the term Dysphagia is meant a condition in which swallowing is painful or 
difficult The Causes are very numerous and may be arranged as follows 

I Phaiyngeal — eg , acute or chronic inflammation whether simple, scarlatinal, 
diphtheritic, etc , ulceration of syphilitic or malignant origin stenosis, as a 
result of ulceration , paralysis (e g , labio-glosso-laryngeal or bulbar) or spasm 
impaction of foreign bodies naso-pharyngeal polypi projecting behind the 
velum , retro-pharj ngeal abscess or tumour, etc 

II Latyngeal — e g , acute or chronic laryngitis tuberculous syphilitic, or 
malignant disease 

in (Esophageal — eg , acute or chronic inflammation, impaction of foreign 
bodies, the presence of diverticula, oesophagospasm, and simple or malignant 
stricture 

iv Extunsu In the neck goitre, enlarged glands aneurisms etc , in the 
thoiax mediastinal growths or glands, aneurisms of the aorta and large vessels, 
tumours growing from the vertebral bodies pericardial effusion, and displace 
ment backwards of the sternal end of the clavicle 

To investigate a case of dysphagia, note (i ) the method of onset, whether acute 
or chronic — if the former, it is probably due to a foreign body , (n ) the condition 
of the pharynx as seen from the mouth and on digital exploration , (in ) the 
condition of the neck as seen and felt from without whether or not a tumour 
is to be felt behind the cricoid, or whether a goitre or aneurism exists (iv ) the 
character of the voice, as indicative or not of laryngeal mischief — if the voice 
is husky, a laryngoscopic examination must be made , (v ) the chest must be 
carefully examined for aneurisms, etc (vi ) the oesophagus may be auscultated 
along the vertebral groove whilst the patient drinks water to ascertain the 
situation of the mischief , (vu ) it must be examined finally by bougies If the 
obstruction is in the oesophagus, the patient’s age and general condition will 
give pi ima facie evidence as to whether or not it is due to malignant disease but it 
must not be forgotten that the stenosis pa sc causes some of the loss of flesh and 
of weight The presence of blood and offensne mucus on the bougie or in the 
material vomited and the existence of enlarged glands in the neck, will also 
assist in establishing a diagnosis 
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CHAPTER XXX 

AFFECTIONS OF THE EAR 


It is impossible to do more than deal with some of the more im- 
portant surgical aspects of diseases of the ear m this place, and for a 
more detailed consideration of the subject we must refer our readers 
to special text-books 

The External Ear is the site of various affections which may come 
under the observation of the general surgeon Thus, the pinna may 
be congenitally absent, and even the external meatus closed, a mal- 
formation often associated with macrostoma Nothing can be done 
for this want of development, and the surgeon must never be tempted 
to try and dig out the concealed membrana tympam More fre- 
quently accessory auricles are present, consisting merely of fibro 
cartilage covered with fat and skin Large and prominent ears con- 
stitute a very unsightly deformity, for which operative interference 
is occasionally required The size may be diminished by removing 
a Y-shaped portion from the upper part , the prominence, by excising 
a portion of skin and cartilage through an incision on the posterior 
aspect The wounds thus produced are accurately sutured together, 
and considerable improvement in the appearance results Hsematoma 
of the ear is usually due to injury, but is occasionally idiopathic in 
origin, especially amongst the insane The auricle becomes swollen 
and enlarged, and of a bluish-red colour m traumatic cases (Fig 324) , 
unless inflamed it should not be interfered with, as a general rule, 
although, if the appearance of the patient is important, it may be - 
advisable to remove the blood, since its organization and subsequent 
contraction may lead to considerable deformity Eczema, boils, and 
other inflammatory affections, are met with m the external ear and 
pinna, but these call for no special mention 

Plugs of wax (cerumen), which become dark and indurated, not 
uafrequently block the meatus, leading to more or less complete 
deafness , this may come on suddenly after bathing, owing to the 
plug rapidly swelling up If they encroach on the membrana 
tympam, subjective symptoms of giddiness, vomiting, and rushing 
noises m the ear may also be caused On examination with an ear 
speculum their presence is readily detected Treatment consists in 
washing them away, after previously softening with oil or glycerine. 
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A large syringe with a fine nozzle should be used, and a stream of 
warm water injected along the roof of the meatus , as it returns, the 
softened masses of wax are washed away Foreign bodies m the 
meatus, such as buttons or beads, are similarly removed, if possible, 
by syringing , if this fails, a fine pair of forceps is employed for the 
purpose, but it must be remembered that 
behind the foreign body he delicate struc- 
tures, which can readily be harmed by the 
exhibition of impatience or force Where 
all other plans fail, the auricle may be turned 
forwards and the meatus opened from behind 
Exostoses are occasionally met with spring- 
ing from the bony walls of the meatus , 
they give rise to deafness by obstructing the 
passage, and may be removed by the dental 
drill 

Affections of the Middle Ear 

Traumatic Rupture of the Tympanic Mem- 
brane is due to (Jirect or indirect violence 
The former cause includes the introduction of 
foreign bodies, or the ill advised efforts of Fig 324 —Hematoma 
friends or even of medical practitioners to Auris 

remove the same The latter causes rupture 

of the membrane by the sudden compression of the air m the external 
meatus — eg, by boxing the ear, loud noises as from explosions 
or big-gun practice, or from diving The lesion also occurs not 
uncommonly m fractures of the middle fossa of the skull The 
patient complains of pam and deafness, and blood escapes from the 
meatus, but not to any great extent On inflating the drum chamber, 
as by Valsalva’s or Politzer’s methods, air can be heard to escape 
through the opening, perhaps with a whistling sound As a general 
rule, these cases do well, the wound cicatrizing, and the hearing 
being fully restored , but the surgeon must at first give a guarded 
opinion, as there may be some deeper lesion which does not become 
apparent at first The greatest care must be taken to sterilize the 
meatus, although it is not wise to use a syringe for the purpose , by 
this means infection of the tympanic cavity with pyogenic organisms 
may be prevented A strip of gauze is gently inserted into the 
meatus, and an external dressing applied 

Otitis Media — Inflammation of the middle ear is an exceedingly 
common affection, and constitutes the great bulk of all ear diseases 
It must be remembered that the tympanic cavity is lined by a mucous 
membrane which is in direct communication through the Eustachian 
tube with that lining the naso-pharynx , and since this membrane is 
adherent to the periosteal lining of the cavity, every case of otitis media 
is likely to be associated \\ ith an internal periostitis of the temporal bone 

The cause is almost invariably an extension of inflammation along 
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the Eustachian tube, and the organisms usually present are the 
pneumococcus or the ordinary pyogenic cocci The inflammation is 
similar to that ordinarily affecting mucous membranes, and may be 
catarrhal or suppurative, acute or chronic We can here only refer 
very briefly to that most commonly associated with surgical lesions 
Acute Inflammation of the Middle Ear is very common in children, 
being secondaiy to lesions of the naso-pharynx, such as an ordinary 
cold, adenoids, scarlatina, measles, etc It is ushered in by severe pain 
in the ear (earache) of a boring, persistent character, together with 
deafness and perhaps some degree of fever The pain increases as 
the secretion accumulates, and if the Eustachian tube becomes closed 
m consequence of the inflammatory hypersemia of its lining Avail, the 
tympanic membrane bulges outwards into the meatus and finally 
ruptures, the pain being at once relieved The discharge is mucous, 
or purulent from the first , m the former instance, if infection from 
the meatus is guarded against, the inflammation may subside, the 
perforation heal, and no ill result follow In many instances, Iioav- 
ever, especially Avhen the child is suffering from measles, or if his 
resisting poivers to microbic invasion are Ioav, pyogenic infection 
folloAvs, and the catarrhal otitis media is transformed into a suppura- 
tive lesion, Avhich may persist as a chronic otorrhcea for a lengthy 
period, and may lead to the most serious, and eA^en fatal, results, from 
intracranial complications Avhich arise in its sequence 

It is therefore obvious that the greatest care should be taken in the 
Treatment of all cases of acute otitis media In the first place, the 
possibility of infection from the external meatus must be guarded 
against by thoroughly purifying it , the external ear is Avell Avashed 
Avith soap and Avater, and the meatus is filled A\oth i m 20 carbolic 
lotion, Avhich is alloAved to soak in and act for some minutes An 
antiseptic dressing is then placed AVithm and oAmr it The child is 
kept in a warm room, and his general condition attended to by suitable 
diet, diaphoretic medicine, and a smart purge In mild cases a blister 
behind the ear aviII often act beneficially, whilst in more acute ones 
leeches may be applied Solution of cocaine or drops of laudanum 
instilled into the meatus may relieve pain, and in adults it may be 
possible to cocainize the orifice of the Eustachian tube m the pharynx, 
thereby relieving the hyperaemia and opening up the tube, and thus 
giving an exit to the retained discharge Pain is often relieved by 
fomenting the ear or by the application of dry heat, as m the form of 
a hot-Avater bottle or a baked bran-bag 

When the membrane is seen (by speculum) to be bulging, it is Avise 
to incise it, as a clean cut often heals better than the ragged perfora- 
tion made by Nature Local or general anaesthesia is required, and 
the incision is usually made from just behind and slightly aboA^e the 
handle of the malleus dowmvards and back'Avards An antiseptic 
dressing is left in and over the meatus until healing has occurred 
Chronic Otorrhcea, as already explained, is a common sequence of 
an acute attack, AA’hich may have been purulent from the first, or may 
have been the result of a pyogenic infection from AVithout of a simple 
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catarrhal otitis media The membrane is perforated, and the discharge 
varies m amount and character In uncomplicated cases, treatment 
consists in (x) Improvement of the general health, as by the adminis- 
tration of tonics, residence m fresh country air, and avoidance of 
chills (2) The naso-pharyngeal condition must be attended to, so as 
to ensure a patulous condition of the Eustachian tube, by which dis- 
charges may escape Gargles may be ordered, and adenoids and 
enlarged tonsils may require removal (3) The middle ear must be 
kept free from any accumulation of discharge which might undergo 
decomposition When the discharge is abundant, external syringing 
with boiled water or weak boric acid solution is needed, and the 
tympanic cavity is inflated from the Eustachian tube by Valsalva’s 
method, Politzer’s bag, or even the Eustachian catheter, once or twice 
a day If the discharge is slight, the meatus may be packed with 
boric acid powder, and syringing avoided Not unfrequently, however, 
a persistent discharge from the ear is due to some of the complications 
mentioned below, and further operative treatment may be required 

-’The methods of inflating the tympanic cavity mentioned above require a word 
of explanation 

Valsalva’s Method consists in closing the lips, holding the nose, and expiring 
forcibly the air is thereby driven up the Eustachian tubes if they are patent 



In Politzer’s Method an indiarubber bag with a teat like end is introduced into 
one nostril so as to occupy it completely The other nostril is closed by the 
surgeon’s finger The patient is instructed to take a sip of water and to hold it 
in the mouth with closed lips until told to swallow As he swallows, the bag is 
forcibly compressed, and air is thereby driven up the tubes An auscultating 
tube may pass from the patient s meatus to the surgeon s ear, and various 
sounds, whistling, bubbling etc , may be detected, according to the character of 
the lesion 

The Eustachian Catheter (Fig 325) can be passed into the Eustachian tube, and 
the degree of inflation more accurately controlled The instrument carefully 
sterilized is passed with the beak downwards along the inferior meatus of the 
nose until the posterior pharyngeal wall is reached ‘ As soon as its tip touches 
the posterior wall of the naso pharynx, the aiitenoi aid of the instrument is 
slightly raised, and is withdrawn for about half to three-quarters of an inch 
until the beak is felt to be in contact with the posterior end of the hard palate 
The catheter is then rotated through a quarter of a circle until the beak points 
directly outwards It is then pushed a little onwards, and is usually felt to slip 
easily into the opening of the Eustachian tube ' (Lambert Lack) 

The Surgical Complications of Chronic Otorrhcea are frequently 
serious, and call for prompt treatment , they may be classified under 
three mam headings — the extracranial, the cranial, and the intra- 
cranial 
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The extracranial complications of otorrhcea are comparatively 
unimportant 

(a) Eczema of the meatus is frequently seen, and merely needs the 
parts to be kept dry and clean, and possibly a little boric acid 
powder insufflated , it readily disappears when the discharge ceases, 
but is not unfrequently associated with enlargement of the cervical 
glands, which may suppurate, or in predisposed individuals may 
become the seat of tuberculous disease 

(b) Boils arise from infection of the sebaceous glands in the meatus 
with pyogenic cocci from the discharge, and are exceedingly painful 
owing to the denseness of the tissues involved They should be 
fomented, and opened when pus has formed 

(i c ) Inflammation may occasionally spread from the meatus to the 
tympanic plate of the temporal bone, leading to subperiosteal abscess 
and necrosis , or it may extend into the temporo-maxillary articula- 
tion, giving rise to suppurative arthritis and disorganization of that 
joint (p 824) 

The cranial complications of otitis media are often of a grave 
nature, and may end in permanent deafness, or even endanger the 
life of the individual 

(a) The ossicles frequently necrose, and are cast off m the dis- 
charge, and thus hearing may be impaired, although not necessarily 
destroyed , ankylosis of the ossicles one to another may also be 
determined, leading to considerable loss of function 

(b) The inflammation may extend from the lining membrane of 
the tympanum to the bony walls surrounding it, giving rise to a 
limited canes or necrosis of the temporal bone This may be as- 
sociated with suppuration within the skull, and any of the intra- 
cranial complications mentioned below The roof of the tympanic 
cavity ( tegmen tympam), which is very thin, is especially liable to be 
affected m this way If diseased bone can be felt through the 
external auditory meatus with a probe, an attempt should be made 
to remove it , if this is impossible the part must be kept clean by 
the injection of mild antiseptics, retention of discharges being pre- 
vented by the regular use of Politzer’s bag 

(c) Polypi may also develop, consisting essentially of granulation 
tissue protruding through the opening m the membrane , they lead 
to considerable obstruction, and may do harm by keeping back the 
discharge They should be removed by the curette, and the bare 
bone, usually felt at their base, scraped , the part is subsequently 
syringed with a weak carbolic solution and dressed antiseptically 

(d) Facial paralysis not uncommonly arises from sclerosis and 
thickening of the bony tissue surrounding the aqueductus Fallopn, 
causing pressure on the nerve in that region It must be remembered 
that the bony canal lies immediately behind the tympanic cavity, 
and to the inner side of the passage from the attic to the mastoid 
antrum (adifus ad anti urn) All the muscles on that side of the 
face are involved, and possibly also the palate and uvula (p 383) 
No radical treatment is practicable, although the face should be 
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regularly faradized, so as to maintain as far as possible the tone of 
the muscles 

ie) Inflammation may also extend into the mastoid cells, giving 
rise to the condition known as mastoiditis The mastoid process is 
a triangular mass of bone, which is practically undeveloped until the 
age of puberty Before that period a single cell relatively of large 
size communicates with the posterior portion of the tympanic cavity 
and represents the antrum , it is comparatively superficial, being 
immediately under cover of the squamous flake of bone, and is m 
reality petro-squamosal rather than mastoid in origin After puberty 
the whole bone becomes hollowed out into a series of spongy 
cells, lined with mucous membrane, which open into the floor of 
the antrum These cells lie below and superficial to the antrum, 
which is therefore more deeply placed m the adult than in the 
child The communication with the tympanic cavity, which m 
a child is widely open, becomes encroached on and narrowed to a 
small track in the adult When the inflammation m otitis media, 
which has almost always become septic, extends into the antrum, 
severe local and general symptoms are likely to result The patient 
complains of intense pain in the ear, with tenderness on pressure, 
and perhaps redness and oedema over the mastoid process The 
discharge from the ear often ceases for a time at the commencement 
of these symptoms, but reappears later on As the case progresses, 
febrile symptoms of an intermittent type, and even rigors, may 
supervene, whilst the patient becomes drowsy, or may be irritable 
and restless An abscess may form under the periosteum covering 
the mastoid process, with or without caries or necrosis of the outer 
table of the bone , m children, where this bony lamella is thm, it is 
not unfrequently absorbed, and on incising the abscess protuberant 
masses of granulations, springing from the interior of the bone, may 
be seen When an abscess has developed, the auricle is character- 
istically displaced downwards and outwards Any of the intracranial 
complications mentioned below may occur as sequelae Occasionally 
the mastoid trouble is of a more chronic type, and even tuberculous 
in nature, the cells being choked up with lymph and inflammatory 
material of a cheesy nature, whilst the bone itself becomes thickened 
and condensed The process feels distinctly enlarged, and a good 
deal of deep-seated pam of an aching character is experienced, and 
w'orse at night 

When the discharge is inspissated and mixed with epithelial cells 
and cholestenne, so as to form flaky masses like the layers of an 
onion, the condition is known as cholesteatoma It is often the cause 
of great distension of the antrum, which m a case operated on by 
one of us measured quite 1^ inches across The symptoms, at first 
of a chronic type, are likely to be followed sooner or later by an 
acute attack of septic inflammation 

Treatment — In the early acute stage belladonna fomentations may 
be employed, and the patient kept quietly m bed, whilst the diet is 
regulated and a suitable purgative administered , accumulated dis- 
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charge is removed from the tympanum by the use of Pohtzer’s bag 
Two or three leeches may also be applied over the mastoid process, 
and relief to the pain thus obtained, though it is often only of a 
temporary character It is most important not to rely upon such 
palliative measures for too long, but when the symptoms are well 
marked, even in the early stages, and before suppuration has 
occurred, it is good practice to make an incision ( Wilde's incision) 
down to the bone, reaching from the base to the apex of the process, 
much relief is always obtained by this procedure, and the inflam- 
matory phenomena are sometimes completely checked As a rule, 
however, the mastoid antrum must be laid open and its contents 
evacuated ( Schwavtze's opeiation) Many instruments have been 



Fig 326 — Incision for Fig 327 — Site for Drilling 

Mastoid Operations Bone in Order to Open 

the Mastoid Antrum 


It is often well to apply a chisel over the desired area so as to include a triangle, 
the centre of which corresponds to the apex of the so called supra meatal 
triangle As soon as the outer layers of the hone have been removed by the 
chisel, the gouge is used to reach the deeper parts 

-uggested in order to accomplish this , thus, it has been recom 
mended to use the bradawl, trephine, gouge, or gimlet , the gouge 
is, however, probably the best, if a burr worked by a surgical engine 
is not obtainable A curved incision is made immediately behind the 
ear, which is drawn well forwards (Fig 326), and the gouge applied 
on a level with the roof of the external auditory meatus, and about 
J inch behind its centre (Fig 327) A small dimple in the bone can 
often be felt at the required spot, "which can also be found by taking 
the point of junction of two lines drawn as tangents to the roof and 
posterior wall of the bony meatus respectively (Fig 281, C) The 
| direction taken by the gouge should be slightly downwards, forwards, 
and inwards, and a useful guide will be found in a probe passed 
down the external auditory meatus, the boring being made exactly 
parallel to this In an adult the mastoid antrum is reached about 
three-fifths of an inch from the surface of the bone The surgeon 
recognises that he has opened the cavity by the loss of resistance 
and the escape of exceedingly offensive pus The opening is then 
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localized or diffuse meningitis, thrombosis of the lateral sinus, and 
abscess m the cerebrum or cerebellum 

(a) Subcramal Abscess — For general phenomena connected with 
this condition, see p 781 Accumulations of pus occur most commonly 
along the summit of the petrous portion of the temporal bone, and 
m the sulcus in which the lateral sinus is lodged The patient com 
plains of pam and headache, which increase for a time and are then 
followed by drowsiness, which may pass into coma The tempera- 
ture is usually raised, but rigors, even if present at first, are by no 
means a constant feature of the case The pulse is of the usual 
febrile type, viz , quickened, full and bounding There is no pain in 
the neck along the course of the jugular vein, but retraction of the 
head occurs if basal meningitis is present, and vomiting is a marked 
symptom Optic neuritis may be observed in consequence of the 
inflammation extending to the membranes at the base of the brain 
There may be some tenderness on pressure over the temporal region, 
and possibly oedema In some cases the pus finds its way outwards 
along the mastoid emissary vein, or through the suture between the 
occipital and temporal bones 

The Diagnosis from coebral abscess is sometimes a matter of con- 
siderable difficulty The symptoms, however, set m somewhat more 
acutely, whilst the temperature is raised, and the signs of irritation 
of the membranes, such as retraction of the neck, all suggest that 
the lesion is extradural, and not cerebral m origin The pulse is 
fast, and not slow, and focal symptoms are less likely to develop 

The Treatment consists in trephining above and behind the meatus, 
so as to escape the lateral sinus, and in much the same situation as 
for a temporo-sphenoidal abscess (q v ) The pus is washed out, 
and a drainage-tube inserted for a few days 

(l b ) Meningitis may be localized or diffuse The former often 
accompanies some other condition, and is in itself of little moment 
It may produce fixed headache, but, if non-suppurative, usually 
disappears when the originating disease has been cured The diffuse 
variety is generally septic in nature, and secondary to some suppura- 
tive affection m the neighbourhood, or to thrombosis of the lateral 
sinus For symptoms, see p 782 Occasionally a simple serous 
effusion occurs within the meninges, leading to increased pressure 
and consequent drowsiness, but disappearing entirely when the cause 
has been removed 

(l c ) Thrombosis of the Lateral Sinus arises from direct extension 01 
the inflammatory process from the middle ear through the mastoid 
bone, or it may be set up by a septic thrombosis of the mastoid 
emissary vein spreading to the smus A clot forms within it, which, 
gradually increasing in size, leads finally to occlusion of its lumen 
Infection with pyogenic organisms determines disintegration of the 
clot, septic emboli are detached, and thus pyasmic symptoms 
originated In well-marked cases the thrombus extends as far back 
as the Torcular Herophih, and downwards along the jugular vein 

The most marked Symptom of the case is the sudden appearance 
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of a high temperature, which is usually remittent, and associated 
with rigors, vomiting, and localized pam in the head, perhaps most 
marked over the point of emergence of the emissary vein at the 
posterior border of the mastoid process The pulse is slow and 
easily compressible, and in the later stages the patient is drowsy and 
dull, probably from serous exudation within the meninges The 
discharge from the ear, which may have been previously offensive, 
usually ceases Optic neuritis may or may not exist, being often 
preceded by photophobia If the thrombus extends into the neck, 
a firm, tender, elongated swelling is felt m the region of the jugular 
vein, and, owing to the interference with the venous circulation, the 
face often becomes dusky Stiffness of the muscles at the back of 
the neck is an evidence of a certain amount of associated basal 
meningitis, as is also the optic neuritis Suppuration may occur 
outside the sinus, or around the vein in the neck, which becomes 
swollen, red, and oedematous 

In well-marked cases the Diagnosis is easily made, but m the early 
stages, and especially m children, it is often a matter of some 
difficulty The abrupt onset, the oscillating temperature, the re- 
current rigors, the pam in the neck, and the deep tenderness on 
pressure over the course of the lateral sinus or jugular vein, are the 
most trustworthy signs of this affection 

Treatment, to be successful, should be undertaken early The 
skull is trephined at a spot about J inch above Reid’s base-lme, and 
about i inch behind the centre of the external auditory meatus 
(Fig 281, A or B) The outer wall of the smus is thereby exposed, 
and a puncture with a fine needle readily determines whether it 
contains fluid blood or thrombus If it is thrombosed, there is often 
some evidence of inflammation or pus around it, between the dura 
mater and the bone Having thus verified the diagnosis, an incision 
is made along the anterior border of the sterno-mastoid, through 
which the jugular vein is tied at a spot below the lowest point of the 
thrombus, so as to prevent the escape of any more emboli into the 
general circulation In old-standing cases this may involve exposing 
the vein in the lowest part of the neck, and placing the ligature close 
to the innominate The lateral sinus is now freely opened, and the 
septic thrombus partly scraped, partly washed away, additional bone 
being taken away if necessary It is desirable, but not essential in the 
simpler cases, to remove completely the low er part of the thrombus , 
if such is attempted, the jugular must be opened above the ligature, 
and the clot syringed or scraped away Bleeding occurs from the 
postenoi part of the upper opening as soon as all the coagulum is 
removed, but is easily controlled by plugging the smus with a small 
piece of aseptic sponge or gauze The wound m the neck should be 
lightly stuffed and not closed, since septic infection and suppuration 
are almost certain to follow The upper w'ound is also packed in the 
same w ay, and allow ed to granulate 

(d) Abscess m the cerebrum or cerebellum, a complication not 
unfrequently met with, has been already discussed (p 785) 
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Affections of the Neck 

Affections connected with the Branchial Clefts — In the second -or third week of 
intra-uterine life a series of branchial arches form in the human embryo as in 
other mammalia, constituting the foundation from which the future structures of 
the neck are developed In the majority of mammals five such post oral arches 
occur, separated from one another by the so called branchial clefts, but in man 
the fourth and fifth are amalgamated They project from the side of the 
primitive spinal column, and consist of mesoblast lined on either side by 
epithelium They unite across the median line at an early date, and also one 
with another, thereby leading to a large extent to the obliteration of the clefts 
Occasionally however, this union is imperfect, and sundry malformations result 

It must be remembered that the mandible and the processus gracilis of the 
malleus arise from the first arch , the Eustachian tube, tympanic cavity, external 
auditory meatus, and Glasenan fissure from a normally unobliterated portion 
of the first cleft the styloid process, stylo hyoid ligament, and lesser cornu of 
the hyoid bone from the second arch the body and great cornu of the hyoid 
bone from the third arch and the rest of the cervical tissues from the remaining 
arch whilst the second, third and fourth clefts are, under ordinary circum- 
stances, totally obliterated 

Branchial Fistulse are due to imperfect closure of the branchial clefts They 
consist of narrow sinuous tracts extending inwards from the skin, and perhaps 
communicating but not necessarily so, with the pharynx The external opening 
is usually situated along the anterior border of the sterno mastoid, and most 
commonly near its lower end, close to the episternal notch, the fistula then 
arising from the lowest cleft They are lined with epithelium, and secrete a 
glairy or mucoid fluid They are not uncommonly associated with other 
abnormalities such as macrostoma absence of the pinna, or accessory auric es 
situated either near the orifice of the fistula or close to the ear In the majon y 
of cases they may be disregarded, but if troublesome should be laid open an 
the lining membrane either dissected away or destroyed with the galvano- 
cautery , 

Branchial Cysts arise from incomplete closure of a branchial clett, t le 
unobliterated portion being distended with secretion They usually appear in 
adolescents often between the ages of ten and twenty, and are frequently 
attributed to a blow which it may be presumed, brings into activity structures 
which would otherwise have remained passive They grow slowly and painlessly, 
forming rounded swellings, often rather soft, with more or less distinct fluctua 
tion, according to the depth at which they are situated their contents, it near 
the cutaneous end of the cleft, are sebaceous in character, similar to, but more 
fluid than that found in dermoid cjsts (viz , flattened epithelial cells, choles 
tenne plates and fatty granules) If placed nearer to the pharynx they are 
occupied by a glairy mucoid fluid They are usually lined with squamous 
epithelium, but a few cases have been recorded in which the cells were columnar, 

892 
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and even ciliated, in character The most common situation is in the third 
cleft, the cyst then lying between the thyroid cartilage and the aiiterior border 
of the sterno-mastoid, in relation with the great wing of the hyoid bone , when 
of large size, they may extend beneath that muscle, displacing it outwards 
More rarely a cyst arises from the second cleft, being then located in the upper 
third of the neck, and tending to spread up towards the styloid process , it may 
even reach from the mastoid process to the hjoid bone, running parallel to the 
posterior border of the jaw, and fluctuation may be detected through the mouth 
Tnaimcnt consists m extirpation when the condition has attained sufficient size 
to be troublesome 

Branchial Carcinoma — Considerable doubt has been expressed as to whether 
it is possible for carcinoma to originate in the unobhterated remains of the 
branchial clefts, cases which might have been considered of this nature being 
ascribed to developments of epithelioma in the deep lymphatic glands which 
have undergone cystic degeneration, and secondary to some undiscovered or 
aborted lesion in the pharynx or larynx The balance of evidence is, however, 
in favour of the fact that carcinoma can start in this way, giving rise to what 
has been described as a malignant cyst of the neck It is characterized by the 
formation of a tumour placed deeply beneath the sterno mastoid, indefinite in 
outline, and of firm consistence Considerable pam is experienced, and lymphatic 
glands become secondarily enlarged The disease runs its ordinary course, but 
may destroy life through haemorrhage from the main vessels which are invaded 
by the tumour The cyst sometimes gives way into the pharynx, and a 
malignant ulcer of the pharyngeal wall is thus induced Pathologically, the 
condition is an interesting one, since the tumour does not always possess the 
characters of an epithelioma Its embryonic origin is sometimes indicated by 
the fact that myxomatous and cartilaginous tissue is included in its substance * 
Treatment is usually impracticable owing to the deep connections of the growth 

Various other congenital conditions may be met with in the neck Congenital 
induration of the sterno-mastoid in all probability arises from injury during 
parturition, and usually occurs in head presentations, probably from bruising of 
the side of the neck against the under surface of the symphysis , it is said to be 
more common on the left side than on the right In cases that have been 
examined microscopically, the indurated mass has been found to consist of 
fibrous tissue It disappears spontaneously after a time, but may lead to 
torticollis at a later date The congenital form of torticollis (p 420) cysts in 
connection with the thyro glossal duct, and cystic hygroma, may also be 
mentioned 


Cysts of tlie Neck 

1 Cysts of Congenital Origin — (a) Dermoids occur here as m any other 
region where congenital remains are found As already mentioned, 
they may develop from the branchial clefts, but may also be found 
m the middle line, or m connection with the thyro-glossal duct 
(b) The thyro-glossal duct (Fig 329) consists of a tubular outgrowth 
from the embryonic pharynx passing downwards behind the body of 
the hyoid bone m front of the larynx and trachea as far as the isthmus 
of the thyroid gland, which is subsequently developed from it, and 
unites with the lateral lobes, which m turn spring from the deeper 
parts of the branchial arches The upper end ot this duct is situated 
at the foramen caecum of the tongue, and thence traverses the 
substance of that organ between the gemo-hyo-glossi muscles to 
reach the hyoid bone , the lower end is represented by the pyramid of 
the thyroid isthmus The whole of this tube disappears under 

* For pathological report of a case see Veau, Revue de Chnurgie, March, 1900 
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ordinary circumstances , if, however, the upper part remains unob- 
hterated, a dermoid cyst may originate from it, placed either in the 
substance of the tongue or immediately below it (p 855 ) If the 
lower portion remains patent, a cyst develops containing mucoid 
or glairy fluid, which, however, is not present at birth If it bursts 
spontaneously, or is opened, a so called median cervical fistula results, 
which requires the same treatment as a branchial fistula, viz , 



Fig 329 — Median Section of 
Tongue Larynx, and Trachea, 

SHOWING TH1 RO - GLOSSAL DUCT 

Extending from the Foramen 
Caecum of the Tongue Down- 
wards Behind the Hioid Bone, 
and in Front of the Trachea 
to the Isthmus of the Thyroid 
Body (Semi diagrammatic, from 
College of Surgeons Museum ) 
A small dermoid cyst m the centre of 
the tongue is also represented 


incision, and complete removal or 
destruction of the epithelial lining 
Accessory thyroid growths of an 
adenomatous nature may develop 
from any part of the duct, but 
especially from the lower end , 
they are quite innocent m nature, 
and unless troublesome may be 
left alone (e) Cystic hygroma is 
sometimes congenital, but may also 
be acquired It consists of a multi- 
locular swelling, the spaces com 
posing it being due to dilatation of 
lymphatic spaces, and filled with 
lymph The tumour is often of 
considerable size, with a sinuous, 
irregular outline, and may pro- 
duce great deformity and marked 
pressure effects The skin over it 
may be occupied by dilated capil- 
laries or lymphatics Unless ex- 
tending to inaccessible parts, such 
as the superior mediastinum, it 
should be dealt with by excision 
(P 358) 

2 Acquired Cysts of the Neck are 

of the following types (a) Sebaceous 
cysts develop m the skm as else- 
where, but need no separate notice 
(b) Bursal cysts are stated to occur 
m connection with the larynx and 
hyoid bone There is usually a 


bursa over a prominent pomum 
Adami, and this may become enlarged and distended with fluid 
A bursa also exists between the back of the hyoid bone and 
the thyroid cartilage, which might easily be mistaken for one of 
thyro-glossal origin In doubtful cases a microscopical examination 
of the lining wall will quickly settle the diagnosis, since if it is bursal 
m origin it is lined with endothelium, whilst if it is thyro-glossal it 
is lined with epithelium In the former case incision and drainage 
usually suffice to bring about a cure, although excision is preferable , 
m the latter case the lining wall must be entirely removed (c) Uni- 
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locular so ous cysts are sometimes met with in the lower part of the 
posterior triangle, constituting the condition known as ‘ hydrocele of 
the neck ’ They contain seious fluid, with perhaps an admixture of 
blood Their oiigm has not been defined with any certainty, but they 
are probably due to a dilatation of the lymph spaces, and are best 
treated by excision ( A ) 7 1 itc hydatid cysts also occur m this region 
(p 220) ( c ) Blood cysts ha\e been found m close connection with 

the laige vessels of the neck They are possibly due to the dilata- 
tion of a vein, and may communicate or not with some vascular 
channel, such as the jugulai, being then partly emptied on pressure 
Where no communication with a venous trunk exists, the lining 
membrane is mtensety vasculai In the former case they may be 
treated by excision, securing the vessels with which they communicate 
above and below , m the latter tapping and injection of perchlonde 
of iron may suffice, or they may be opened and stuffed (/) Cysts 
are also occasionally met with in connection with the salivary glands 
and the tliyioid body (g) Malignant cysts arise, as already mentioned, 
from the remains of the branchial clefts, or from a degeneration of 
epithehomatous lymphatic glands They are often of large size, and 
their removal is impracticable owing to the adhesions which they 
contract to the deeper structures 

Cut Throat 

Injuries of the neck are commonly met with m cases of attempted 
homicide or suicide, and vary much in severity according to the 
extent and position of the wound A right-handed suicide usually 
cuts his throat from left to right, and therefore the incision is bold 
and clean on the left side, tailing off towards the right , m a left- 
handed suicide the incision runs m the opposite direction A homi- 
cidal cut throat varies m its direction according to whether it is done 
from behind or in front, and also with the hand employed If the 
front of the neck is mainly involved, the air-passages are laid open, 
and the patient’s life, though much endangered, is not necessarily 
destroyed If, however, the wound chiefly affects the side, the great 
vessels and nerves may be divided, and death from haemorrhage is 
very liable to ensue The course and treatment of the latter class of 
case require no particular notice, since the general principles relating 
to all wounds must be adhered to Where, however, the air-passages 
have been opened, special complications arise, requiring suitably 
modified treatment 

Wounds involving the Air-passages, the result of cut throat, may 
be situated at four different levels ( a ) above the hyoid bone, en- 
croaching on the base of the tongue , ( h ) through the thyro-hyoid 
space, the most common situation , ( c ) m the larynx , and (d) opening 
or dividing the trachea 

The immediate effects of such lesions are due to shock, haemor- 
rhage, asphyxia, or the entrance of air into veins When above the 
hyoid bone, the root of the tongue and submaxillary region are involved, 
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and haemorrhage from the lingual or facial artenes or their branches 
follows , if the wound extends far enough, the mam vessels are 
divided, and death results In the less severe cases the patient runs 
considerable risk of being suffocated by the epiglottis and base of the 
tongue falling back over the larynx Much difficulty will be subse- 
quently experienced in feeding the patient, owing to impairment 
of the movements of the tongue When the thyio-hyoid space is 
opened, the origins of the facial and lingual arteries are again in 
danger, as also the upper part of the superior thyroid The base of 
the epiglottis is divided, and portions of mucous membrane around 
the entrance of the larynx may be detached, and cause obstruction 
to respiration Blood may also trickle down the larynx into the 
trachea, and lead to asphyxia Wounds of the laiynx are usually 
transverse, and not very extensive, owing to the resistance offered to 
the knife by the cartilage The thyroid body may be wounded and 
bleed freely, otherwise there is but little haemorrhage Blood may 
find its way into the trachea or lungs, and asphyxiate the patient 
When the trachea is involved, the common carotid and inferior 
thyroid vessels are very liable to be wounded, giving rise to severe, 
if not fatal, haemorrhage Asphyxia may be brought about by dis- 
placement of the severed portions of the tube, or from the entrance 
of blood into the air-passages, whilst air may also be sucked into 
opened veins The recurrent laryngeal nerve may be divided, causing 
paralysis of the larynx 

The secondary effects following cut throat are mainly inflammatory 
in origin (a) Any form of septic inflammation may occur m the 
wound, possibly giving rise to cellulitis, which may spread downwards 
to the mediastinum Where it involves the tissues above the 
entrance to the larynx, cedema of the glottis may be produced 
Secondary haemorrhage also arises from this cause, and even general 
pyaemia ( b ) Inflammation of the air-passages, tracheitis, bronchitis, or 

broncho-pneumonia, frequently follows, partly as a result of the 
entrance of cold air, partly from the admission of septic material, 
such as food, decomposing blood-clot or discharges The patient 
may become cyanosed from these causes, and m consequence of this 
partial asphyxia, the sensibility of the mucous membrane of the 
glottis is diminished, allowing of the passage into it of food which 
appears at the mouth of the wound , m some cases this may have 
arisen from division of the superior laryngeal nerve, but the depth 
at which this structure is situated m the neck makes it difficult to 
conceive how it could be divided without injury to the mam vessels 
{c) Surgical emphysema, or the entrance of the atmospheric air into 
the cellular tissue, may also follow a wound of the air-passages 
It is not limited to the neck, but extends to the trunk, being recognised 
by the puffy distension of the part, and by a soft crackling crepitus 
elicited on pressure It is of no great consequence, and usually 
disappears m a few days (d) Septic traumatic fever is almost always 
present m these cases, the temperature varying with the extent of 
the inflammation m the cellular tissue or in the lungs 
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The Treatment consists in securing all bleeding-points, if possible, 
but occasional!)' they are placed so deeply that it is necessary to tie 
the external carotid Geneial oozing from the surface must be 
attended to, for feai of blood being sucked into the air-passages , if 
it persists aftei thoroughly opening the wound and exposing it to the 
cold air, it must be checked by sponge pressure Every attempt 
should be made to lender the wound aseptic, and if there is a reason- 
able prospect that this has been attained, it may be closed by sutures 
m the ordinary way Where, however, asepsis is doubtful, only the 
ends of the incision should be drawn together, the central portion 
being left open 

The treatment of the air-passages varies with the site of the lesion 
If the trachea has been roughly divided, the portions should be 
steadied by a stitch on either side, and a tracheotomy-tube inserted — 
at any rate, for a few days , m some cases where cleanly cut, total 
closure without the use of a tube can be safely effected When the 
wound, involves the larynx, it is desirable to close the opening at 
once, since the larynx does not readily tolerate the presence of a 
tube , if it is necessary to introduce one, it is better to perform a 
high tracheotomy When the wound involves the thyro hyoid space, 
or is situated above the hyoid bone, it is quite safe in many cases to 
close the wound layer by layer after carefully disinfecting it The 
mucous membrane is first dealt with by stitches which do not penetrate 
its whole thickness, and then a more thorough purification of the 
wound can be undertaken , if the epiglottis is divided, it must be 
accurately sutured If there is any doubt as to the advisability of 
this proceeding, a high tracheotomy is first performed, and then the 
wound closed as far as possible 

In every instance the head should be flexed on the chest, and m 
suicidal cases a careful watch maintained to prevent the patient 
tearing the wound open Extreme shock from loss of blood is dealt 
with by the infusion of saline solution, and the patient’s general 
health attended to Feeding should always be undertaken through a 
tube passed mto the oesophagus, whether that structure is wounded 
or not, and such should be continued until the patient’s natural powers 
of swallowing are restored 

The following Sequelae occasionally result from a cut throat 
(a) An aenal fistula is a persistent abnormal communication between 
the air-passages and the external air, and occurs most often m the 
thyro-hyoid space, the skm and mucous membrane being continuous 
one with the other around the margins of the opening In some 
cases it may be closed , but if laryngeal stenosis or adhesions are 
present, it must be left alone for a time until these conditions have 
been treated The operation consists in separating the skm from 
the mucous membrane, and m order to accomplish this, the external 
wound must be enlarged vertically The edges of the mucous mem- 
brane are then pared, and stitched together horizontally The external 
wound is either left open to allow of the escape of air and discharge, 
or may be partially closed, and a drainage-tube or gauze stuffing 
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inserted ( b ) Laryngeal or tracheal stenosis , due to the cicatrization of 
wounds m these regions, may be remedied by wearing an O’Dwyer’s 
tube (p 922) for a time, or may necessitate the constant use of a 
tracheotomy-tube ( c ) Aphonia may arise from division of the recur- 
rent laryngeal nerve, and is then usually persistent (d) CEsophageal 
or phai yngcal fistulce may also m rare instances complicate the healing 
of an extensive wound m the throat, but tend to close of themselves, 
and require no special treatment 

Diseases of the Thyroid Body 

Goitre — Enlargement of the thyroid body, or, as it is termed, 
bronchocele or goitre, is a condition frequently seen in this country', 
and to which much attention has been directed of recent years, owing 
to the discovery that the thyroid body exercises considerable influence 
over th6 metabolism and nutrition of the body Total absence or 
removal of the gland or its complete degeneration leads to accumula- 
tion of mucin in the body, producing myxoedema or tetany , ( whilst 
recently it has been suggested that the symptoms of Graves’ disease are 
due to the excessive absorption of normal or vitiated thyroid secretion 

The Causes of bronchocele are still enshrouded in a good deal of 
uncertainty It occurs endenncally m this and some other countries, 
being especially frequent in the hilly parts of Derbyshire and 
Gloucestershire (and known, in fact, as Derbyshire neck) , it is also 
exceedingly common in Switzerland The old idea that it occurs 
more frequently in places located on chalk or magnesian limestone is 
not true, it being more common, perhaps, m regions where the green 
sandstone and carboniferous limestone crop up Possibly the disease 
is due-to-the-presence or-absence_of_some mineral-constituent of the 
drinking-water, and the discovery made by Baumann, of Fnburg, 
suggests that aruabsenc e of iodi ne is the - cause~of -the .trouble At 
any rate, iodine is to be found in the normal thyroid secretion m close 
combination with albumen, whilst it is absent in cases of goitre, the 
enlargement of the gland being looked on in the light of a com- 
pensatory hyperplasia Other causes which have been suggested aie 
want of sunshme and air,-as in the case of individuals who live m 
valleys into which the"air does not readily penetrate, or in the under- 
ground kitchens and cellars of large towns, defective sanitary con- 
ditions and the habit of carrying weights upon the head also possibly 
assisting In the form ordinarily met with, it is not hereditary to 
any great extent, and is not influenced by intermarriage , but it may 
be congenital, and if associated with skeletal changes, defective 
growth, and intellectual weakness, constituting the condition known 
as cretinism, and in reality a manifestation of myxeedema, it certainly 
runs in families Cretinism is, however, more frequently due to total 
absence of the gland than to degeneration of a goitrous tumour , 
The ordinary type of goitre seen m this country is much more common 
in women than m men 

* For fuller information than can be given here, see Berry, ‘Diseases of the 
Thjroid Gland and their Surgical Treatment J and A Churchill 1901 
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Varieties and Clinical Features — Four chief forms of goitre are 
described, viz The parenchymatous or simple, the cystic, the fibro- 
adenomatous, and the exophthalmic, but the thyioid body may 
become enlarged m other ways, giving rise to the conditions known 
as malignant goitre and acute goitre, whilst acute inflammation is 
sometimes seen 

General Features — In all these cases the thyroid body is the site 
of a swelling involving its whole substance, or one or other of 
its lobes, or possibly the isthmus alone Its consistence varies 
with the nature of the growth, but it always moves with the larynx 
on deglutition In every form there is probably a certain amount of 



Fig 330 — Front and Lateral View of a Parenchi matous Goitre 


The right lobe had been removed by a former operation 

anaemia, whilst some of the symptoms characteristic of the exoph 
thalmic variety are often produced even in simple cases, possibly 
from the excessive absorption of thyroid secretion Pressure on 
surrounding structures leads to dyspnoea or dysphagia, and cerebral 
symptoms may arise from interference with the mam vessels, which 
are displaced outwards The trachea is especially liable to changes 
of situation and shape from its compression , it is usually flattened 
from side to side ( scabbmd tvachca), and is sometimes pushed an inch 
or more from the middle line , atrophy of the cartilaginous rings may 
also be induced If, as sometimes happens, the goitre develops down- 
wards, pushing behind the sternum ( mtrathoracic gotiie), the trachea 
is likely to be compressed from before backwards, and respiration 
may then be accompanied by stridor, but with no aphonia Pressure 
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on the recurrent laiyngeal nerve leads to harshness in speaking or 
aphonia, and to spasmodic attacks of dyspnoea, which may even prove 
fatal It must be clearly understood, however, that the effects pro 
duced by a goitre are not necessarily propoitionate to its size , some 
of the smaller growths at tunes produce seveie symptoms 

Simple or Parenchymatous Goitre (Fig 330) consists of a diffuse 
overgrowth of the whole thyroid body, the parts retaining to a great 
extent their usual proportions The enlargement is due partly to an 
overgrowth of the glandular tissue, but also to an accumulation of 
colloid material within the vesicles , a normal amount of fibrous 
stroma is usually present The whole gland is generally involved, 
but possibly one lobe is larger than the other It is soft and elastic 



Fig 331 — Fibro-adenoma of Isthmus of Thyroid Bodi in a Woman, 
aged Twenty -three Years 

to the touch, quite painless, and there may be some amount of lobula- 
tion Not uncommonly it is associated with a cystic development or 
new formation of an adenomatous type, and malignanl lsease is 
always preceded by this condition When the mterstitia issue is 
abnormally abundant, as often occurs in the later stages, the umour 
feels hardei than usual, and is more definitely lobulated it is len 
termed a fibrous gotti e, and if the sclerosis is very marked, myxcedema 
may supervene . 

The Fibro-adenomatous Goitre (Fig 331) consists m the deve op- 
ment of one or more encapsuled adenomatous nodules m the substance 
of the thyroid body, which is itself concurrently enlarged these 
nodules are perhaps most common m the isthmus, but may occupy 
one or other lobe, or, when multiple, be scattered through the sub- 
stance of the organ If situated near the surface, their limitation and 
free mobility m the gland can be easily detected, but when placed 
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deeply their special features cannot be recognised Two varieties 
have been described (a) The foetal, m which the growth is solid and 
homogeneous, consisting of closely apposed alveoli in which there 
is no colloid development, and identical m structure with embryonic 
thyroid tissue Such growths are usually seen m -young people, 
they are seldom very large, but frequently rather vascular ( b ) The 
more ordinary type of adenoma resembles ordinary adult thyroid 
tissue more closely, and shows a considerable tendency to cyst foi- 
mation It is impossible to draw an exact line of separation between 
this latter condition and the simple hypertiophy, which is often of a 
diffuse adenomatous nature 



Big 332 — Diffuse Fibro-adenomatous Goitre (King's College 
Hospital Museum ) 

Cystic Goitre (Cysto-adenoma) arises from the dilatation into cysts of 
ah eolar spaces m the normal gland tissue or in a localized adenoma, 
the interalveolar walls being absorbed They may be single or 
multiple, and contain either a thin fluid or a thick grumous colloid 
material, somewhat like furniture polish Intracystic growths of a 
papillary nature are not unfrequent The lining membrane of these 
cysts is epithelial m nature, the individual cells being cuboidal when 
the cyst is small, and flattened out or squamous when large It is 
sometimes intensely \ ascular, and hmmorrhage into the cysts is by no 
means uncommon, causing the contents to be brown or blood-stained 
Secondary changes occur m any of these varieties, chiefly affecting 
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the interstitial tissue, which may develop into cartilage or bone, or 
may calcify, but only in very chronic cases Haemorrhage into the 
alveolar spaces or cysts is not uncommon , acute infective inflamma- 
tion may also involve the mass, and malignant disease, usually of a 
cancerous nature, sometimes supervenes 

As a rare complication may be mentioned general dissemination, 
giving rise to Secondary growths, which are usually found m the short 
and flat bones, especially the cranium and vertebrae, but occasionally 
in the viscera Their texture is usually identical with normal thyroid 
tissue, but may be more cellular and of a cancerous type, and may be 
sufficiently vascular to pulsate They produce local symptoms of 
varying gravity The thyroid body may be apparently normal or the 
site of a simple goitre 

The Treatment of the three preceding forms of goitre may be con- 
sidered together, as they are very different m nature to those which 
follow In the early stages palliative measures can be employed, 
consisting m the improvement of the general health and the correction 
of errors in the personal and sanitary hygiene Change of air to the 
seaside is often advisable, whilst iron .andjodide.of .potassium may be 
administered internally, and iodine .paint* or iodide" of potassium 
ointment applied locally In India cures are often produced by 
inunction of iodide of mercury ointment, the part being subsequently 
exposed to the rays of the mid-day sun , such treatment is generally 
impracticable in this country The deficient amount of iodide present 
in the gland m these cases explains why this drug is so pre-eminently 
useful, and it has been found that the active principle of the gland 
isolated by Baumann and called ‘ tliyro iodine ’ is the best form in 
which it can be administered The exhibition of thyroid extract is 
sometimes followed by a diminution of a simple goitre, and the same 
explanation of its value probably holds good 

In cases -where, m spite of such treatment, the growth persists or in- 
creases m size, other measures must necessarily be employed, and there 
is no doubt that removal of the tumour or of a part of the gland is the best 
practice to adopt Total extirpation, as already mentioned, results m 
myxoedema , but as long as a sufficient portion of the secreting substance 
is left, whether it is dern ed from the isthmus or from one of the lobes, no 
such accident need be feared The operation necessitates a somewhat 
deep dissection, and will encroach on important structures , but wit 1 
due care and the maintenance of efficient asepsis, the most satisfactory 
results are obtained, except when the growth is of very great dimen- 
sions We Avould particularly emphasize the fact that goitres should be 
treated in the same way as other new growths, viz , by removal when 
small There is still, unfortunately, a considerable tendency amongst 
practitioners and patients to leave them untouched until they are of 
large size, thus greatly increasing the risk of the operation Other 
plans of treatment have been utilized m the past, e g ,^hgature of the 
thyroid vessels, division of the isthmus, curetting the mass with a large 

Patel Tumeurs benignes du corps thyroide donnant des metastasis, Rev 
de Chuutgte 1904 r 
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Volkmann’s spoon, passage of a seton, or mtraglandular injection of 
irritants, such as tincture of iodine , but they should be entirely 
discarded in favour of more radical measures 

Paitial thyi oidcctomy (or Kocher’s operation) is conducted as follows 
An incision is made over the most prominent part of the tumour, 
preferably along the lower third of the anterior border of the sterno- 
mastoid Kocher recommends a transverse or angular incision in 
order that the scar may be less visible, and this may be employed m 
suitable cases The platysma and deep fascia are divided, the sterno- 
mastoid drawn outwards, and the sterno-hyoid, sterno-thyroid, and 
omo-hyoid displaced inwards, or, if need be, divided The lobe to be 
removed is thus exposed withm its capsule, which should not be 
opened The limits of the mass are defined by the finger or a blunt 
dissector, and the vessels entering or leaving it are secured The 
superior thyroid vessels are doubly ligatured and divided at the upper 
end of the growth, the middle thyroid vein is secured at the middle of 
its outer border, whilst the inferior thyroid vessels are dealt with 
below, special care being taken of the inferior or recurrent laryngeal 
nerve by tying the vessels as near to the gland as possible The lobe 
is now freed from the underlying structures, as also the isthmus from 
the trachea In detaching the latter, the surgeon must not forget that 
the cartilaginous rings may have been absorbed, and that the walls of 
the trachea, being then merely fibrous in nature, are easily wounded 
The isthmus should be transfixed and tied m two halves with a silk 
ligature, so as to prevent haemorrhage The growth can now be 
removed, the bleeding-points secured, and the wound closed, the 
muscles and fascia being drawn together by buried stitches A 
drainage-tube is best inserted for twenty four or forty-eight hours, 
as it is difficult to employ much pressure on the neck, but this pre- 
caution may sometimes be omitted Healing by first intention should 
be the invariable result 

Fibvo -adenomata, when multiple or deeply placed, are treated by 
extirpation of the affected lobe , but if the new growth is single and 
superficial, its enucleation should be undertaken by the proceeding 
known as Socm's operation, which has been mainly popularized m this 
country by Mr C J Symonds, of Guy’s Hospital The slun and 
muscles are divided as before, and the gland substance and capsule 
incised down to the growth, which is readily shelled out 

A single cyst is treated in the same way as a fibro-adenoma, viz , 
by enucleation , if several cysts are present, removal of the affected 
lobe may be necessary The old line of practice, which is still 
occasionally utilized, consisted m tapping with a full-sized trocar and 
cannula, and injecting with tr ferri perchlor or iodine Good results 
sometimes followed these measures, but occasionally the sudden relief 
of tension within the cyst gave rise to severe haemorrhage from its 
walls, which threatened the patient’s life In such cases the cyst was 
laid freely open, and the cavity plugged with sponges or gauze soaked 
m some strong haemostatic , or it was sometimes feasible to rapidly 
enucleate the whole cyst, and then command the haemorrhage by 
ligaturing the supplying vessels 
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Myxasdema (or cachexia strumipnva) is a curious condition, which, as already 
mentioned, supervenes when the thyroid body is totally removed, or so 
absolutely disorganized or infiltrated by a new growth as to be functionless 
Although it is possible that we still have much to learn of the duties of this 
organ, yet we do know that the elimination, if not the development, of mucin in 
the body is controlled by it, and that its absence leads to an accumulation of 
this substance in the blood and tissues The condition and appearance of the 
individual are very characteristic The face is puffy, wa\y white, and expression- 
less with perhaps a hectic flush over the malar eminences , the tongue is 
enlarged , the limbs become thickened and clumsy by an increase in bulk of the 
soft tissues there is often a puffy mass occupjing the supra-clavicular fossa, 
which, however, does not pit on pressure The mental faculties are dulled, and 
all intellectual processes are slow the temperature is subnormal, and the heart’s 
action weakened Left to itself, death will supervene from asthenia sooner or 
later , should the case be treated by thyroid gland or extract (half a gland, raw 
or lightly cooked twice a week, or a 5-grain tabloid once or twice a day), the 
symptoms soon disappear, and the change from the dull, heavy condition of 
myxoedema to one of normal health of mind and body is almost miraculous 
Similar treatment should be employed for myxcedematous cretins, who often 
start growing rapidly as soon as treatment commences 

Tetany is another condition which sometimes obtains after complete removal 
or disorganization of the thyroid body 

Exophthalmic Goitre, 01, as it is often termed, Graves’ or Basedow’s 
disease, is a condition characterized by a diffuse enlargement of the 
thyroid body, which often pulsates forcibly owing to the dilatation of 
the vessels (particularly those in the capsule), associated with marked 
anaemia, severe palpitation and cardiac irritability (tachycaidia), and 
protrusion of the eyeball (exophthalmos or pioptosis) The nature of 
the disease has long been a topic of discussion, one of the earliest 
ideas being that it results from some derangement of the sympathetic 
nervous system, or possibly of the medulla Lately, however, owing 
to the fact that in cases where thyroid extract has been given to 
excess symptoms somewhat akin to those seen in this condition have 
arisen, it has been suggested that the disease is due to the excessive 
absorption of thyroid secretion, although why it occurs in some cases 
of enlargement, and not m others, has not been explained n a 
probability the truth lies half-way between the two theories, t e 
enlarged thyroid and some of the symptoms being alike due to some 
central disturbance in the upper part of the medulla, whilst others 
are due to excessive absorption of thyroid secretion 

The patients usually affected are females, about the mK ' e perio 
of life, whose menstrual functions are often impaired Uverworc, 
worry, and severe mental strain, are apparently responsible tor ie 
onset of the symptoms m many instances, and a sudden s ioc < or 
fright accounts for others The protrusion of the eyeball is a marke 
feature of the case, and is sometimes due to an increase o ie 
orbital fat Contraction of the so-called muscle of Muller (unstnpe 
muscular fibres stretched across the spheno-maxillary fissure) has 
also been suggested as a more plausible theory When the 
looks down, the upper eyelid does not immediately follow the eyeball, 
allowing the white sclerotic to be seen between the lid and the cornea 
(von Graefe’s sign) A fine fibrillary tremor of the limbs is also 
commonly observed m these cases The patient is always extremely 
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nervous, and the pulse-rate high , any exertion or excitement increases 
the irritability of the heart’s action, and may induce considerable 
respiratory distress Left to itself, the disease m some cases tends 
to improve, but in others it may progress to a fatal issue from 
asthenia or cardiac complications 

Treatment consists m freeing the patient, if possible, from all 
sources of worry, whilst bromides, iron, and perhaps iodide of 
potassium, are administered internally, attention being also directed 
to correcting menstrual derangements, or any other abnormalities of 
function or structure , thus, the cure of a nasal catarrh by cauterizing 
the nasal mucosa has several tunes led to a rapid amelioration of the 
symptoms Phosphate of soda has lately been much commended in 
this disease, and Kocher speaks favourably of it when conjoined 
with suitable hygienic measures Thymus extract has also proved 
beneficial 

Since the introduction of the theory that the derangement is mainly 
thyroidal in origin, surgical treatment by removal of a portion of the 
gland has been suggested, and the results gained so far have been 
encouraging, although the proceeding is not devoid of serious risk, 
and should not be lightly undertaken Half of the gland has usually 
been removed, but some surgeons have been satisfied with tying three 
of the thyroid arteries in order to starve the growth General anaes- 
thesia is decidedly dangerous m these cases, and it is better to rely 
on local anesthesia, either of the Schleich type, or by cocainization 
of the superficial cervical nerve, which can be exposed at the posterior 
border of the sterno-mastoid at the level of the thyroid cartilage, 
2 or 3 drops of a 2 per cent solution should be introduced within 
its sheath Patients are also very liable to syncope after the opera- 
tion, and occasionally a curious tram of symptoms supervenes within 
a few hours The temperature rises suddenly to 104° or 105°, the 
pulse-rate is greatly accelerated, and the patient becomes delirious 
and finally comatose, dying in that state m about forty-eight hours 
It is supposed that excessive thyroid toxaemia is responsible for these 
phenomena The wound should be at once opened up, and probably 
a considerable quantity of a thin glairy fluid will be found within it 
This should be soaked up by repeatedly packing the vmund with dry 
sterile wool 

In the cases that recover, a gradual improvement usually shows 
itself, but the full benefit of the operation is rarely gained under six 
or twelve months, and e\ en then the exophthalmos often persists It 
is a little doubtful whether the improvement is really to be ascribed 
to the operation, or to the altered environment necessitated by it 
The symptoms sometimes recur at a later date, and such cases have 
been treated by removing another portion of the gland 

Complete bilateral excision of the cervical chain of sympathetic 
ganglia has also been employed m this condition, and apparently with 
good effects , the mortality is decidedly less than in thyroidectomy 

Malignant Disease of the Thyroid Body is more frequently cancerous 
m nature than sarcomatous, usually taking the form of an adenoid 
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cancer, and always preceded by simple enlargement The tumour 
grows rapidly, infiltrating the surrounding parts, and causing enlarge- 
ment of the lymphatic glands, and secondary deposits m the viscera 
and elsewhere The trachea is severely compressed, and m some 
cases perforated by the growth The mam vessels are frequently 
surrounded by the growth, and not merely displaced as in the simple 
variety Myxcedema may ensue as a complication, owing to the 
total destruction of the glandular substance Treatment by extir- 
pation can only be undertaken in the early stages 

Acute Goitre is but rarely met with, consisting of a rapid enlarge 
ment of the thyroid body, which attains a considerable size m the 
course of a few days or weeks It affects young subjects, and is 
generally fatal from asphyxia due to pressure on the trachea or spasm 
of the glottis Comparatively little can be done for such cases, 
incisions into the fascia, division of the isthmus, and tracheotomy, 
have been suggested In the latter case it will be necessary to have 
a specially long tube, which can be passed for some distance down 
the trachea 

Inflammation of the Thyroid Body, or acute thyroiditis, occasionally 
supervenes as a complication of an ordinary goitre It is almost 
always infective m nature, the cocci reaching it from without, as in a 
punctured wound, or from within the body on a pyaemic embolus, 
suppuration being usually induced , it sometimes follows a blow, and 
may then be simple The gland becomes enlarged, hot and tender , 
fever and rigors follow, and the presence of pus is indicated by super- 
ficial oedema and fluctuation lhe early treatment consists m the 
application of fomentations and perhaps leeches, or in the use of an 
ice compress The patient is kept in bed, purged, and carefully 
dieted Under such a regime, resolution may occur , but if, as 
happens more frequently, pus forms, free incisions should be made 

Accessory Thyroids sometimes develop above or below the isthmus, 
or are closely attached to one of the lateral lobes They are recog- 
nised by their connection with the thyroid body, moving up and down 
with it on deglutition, and if troublesome should be removed 1 hey 
may also occur m any part of the thyro-glossal duct, and even m the 
base of the tongue, m that situation resembling a dermoid cyst 



CHAPTER XXXII 

SURGERY OF THE AIR-PASSAGES, LUNGS, AND CHEST 
Foreign Bodies m the Air-passages 

«^rqa^rr..-*rr-«cv.~s - r--v« k 

V C £ 

Any part of the respiratory tract may be partially or completely 
obstructed by the presence of some foreign body, the effect of which 
may be of greater or less gravity according to the situation, character, 
and size of the intruding substance 

1 In the Nasal Passages, see p 831 

2 Obstruction occurring at the Rima Glottidis, or pharyngeal 
entrance to the larynx, is usually due to attempts to bolt large masses 
of food, which, becoming impacted, may cause immediate death A 
person, eating a meal voraciously, turns black in the face and falls off 
his chair, dead A similar result has followed such a foolish act as 
attempting to swallow a billiard ball If the obstruction is not com- 
plete, as when a plate of false teeth becomes impacted, great dyspncea 
is caused, and absolute inability to swallow, the symptoms rapidly 
increasing owing to oedema of the submucous tissue of the glottis 
Accidents of a similar nature may occur during chloroform narcosis, 
an epileptic fit, or drunkenness, some such substance as a plate of 
teeth being dislodged from the mouth, or a mass of food being 
vomited, and blocking the entrance to the larynx The Treatment 
must be very prompt, since there is no time to lose The mouth 
should be forced open by the handle of a fork or anything suitable 
that happens to be near, and the finger rapidly swept round the 
pharynx so as to dislodge the foreign body Failing this, laryngotomy 
must be performed at once, and artificial respiration, if necessary, 
instituted In less urgent cases there is time to remove the substance 
from the mouth with the assistance of a frontal mirror 

3 JIn the,Larynx — A foreign body enters the larynx by inhalation 
during" a deep inspiratory effort, when the glottis is widely open 
Anything large is likely to be stopped above the larynx, and hence 
the type of foreign bodies we find m this region consists of small 
coins, buttons, nutshells, or a small tooth-plate It may cause total 
obstruction and immediate death, or may enter one of the ventricles, 
and only produce partial obstruction, as evidenced by a sudden sense 
of suffocation, uigent dyspnoea, and a violent attack of coughing, 
attended perhaps by \ onuting, such as occurs w hen anything is said to 

907 



goS 


A MANUAL OF SURGERY 


have ‘ gone down the wrong way ’ The voice becomes croupy and 
hoarse, respirations stndulous, and any movement of the patient may 
for some time bring on a spasmodic fit of dyspnoea After a while 
the obstruction, which is at first partial, may become complete from 
oedema of the glottis, whilst perichondritis and ulceration or necrosis 
of the caitilages may be induced Laryngoscopic examination 
should reveal the situation of the intruding body The Treatment 
consists in attempting to remove it through the mouth with suitably 
curved forceps guided by a laryngoscope (endo-laryngeal method) , 
or, failing that, a laryngotomy is performed, and the body dislodged 
if possible from below Should this not be successful, thyrotomy 
(p 913) must be undertaken 

4 In the Trachea — To lodge in this situation a foreign body must 
be small enough to pass through the glottis, and not too heavy, other- 
wise it drops into one of the bronchi , it may become impacted, if it 


has jagged edges, but is not uncommonly free It may remain m 
one spot, only mo\ mg when the patient alters his position or coughs, 
and then the longer it stays, the less moveable it is, owing to its 
becoming embedded in mucus 

The Symptoms may be described as those of obstruction, irritation, 
and inflammation During the passage of the body through the 
larynx, the patient suffers from a severe attack of spasmodic dyspnoea 
and coughing, which may last for some time Later on similar 
attacks may be induced by the foreign body being coughed up 
against the lower aspect of the vocal cords, and death has even 
resulted from its impaction m the larynx brought about m this way 
The irritation of the unusual occupant of the trachea produces 
tracheitis, with frothy expectoration and spasmodic cough , the lower 
it lies, the less the irritation, the mucous membrane being apparently 
less sensitive as it descends from the larynx Treatment consists in 
performing a low tracheotomy with a good-sized opening, and 1 
possible removing the intruding body at once , or the patient may be 
inverted and the back well concussed in order to dislodge it hailing 
this, the wound in the trachea must be left widely open, by mser 
a wire stitch through each side of the incision and _ c e . n s f 

behind the neck, very probably the body will be expelle nougi 1 

during an attack of coughing „ , , , , 

5 To become impacted m a Bronchus, the foreign bo y mus 
sufficiently small to pass through the nma glottidis, and heavy anc 
smooth enough to allow of its dropping down the trachea , e mos 
common articles met with are buttons, pebbles, slate pencils, an 
O’ Dwyer’s tube, or the inner cannula of a tracheotomy-tube e 
right bronchus usually becomes obstructed, the reason for A 115 
that although the left bronchus is more in a direct line with ie 
trachea, yet the right is the larger, the septum between them iymg 
to the left of the middle line A series of symptoms similar to those 
described abm e manifests itself, viz , obstruction, irritation, and 
inflammation The obstruction is twofold immediate, as a result 
of the passage of the body through the glottis, a condition due more 
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to spasm than to mechanical causes , and late, as a sequence of its 
lodgment m the bronchus Even if at first the obstruction is partial, 
it soon becomes complete from swelling of the mucous membrane , 
for a time it is more or less valvular in character, allowing exit to air 
during expiration, but absolutely preventing its entrance Collapse 
of that portion of the lung supplied by the affected bronchus is thus 
induced, as indicated by dulness and the absence of breath -sounds 
Irritation and inflammation soon follow, resulting m bronchitis, the 
formation of a bronchiectasis, and pen-bronchial pneumonia , suppura- 
tion ensues, and the foreign body may be expelled sooner or later 
with a sudden gush of pus during a fit of coughing Thus, m a case 
treated by the late Mr William Rose (grandfather to one of the 
authors*), a beech-mast was inhaled in November, 1812, and was 
not extruded till May, 1822, the patient having in the meantime 
developed all the symptoms of a bronchiectasis Sometimes the 
abscess may extend through the lung substance to the pleura, setting 
up a localized empyema, through which, when opened, the article is 
expelled In other cases the lung becomes riddled with abscesses, 
and the patient dies of exhaustion 

Treatment — The position of the foreign body must be, if possible, 
ascertained by careful examination of the lungs, which may reveal a 
certain amount of collapse, whilst radiography may also be useful 
A low and extensive tracheotomy is then performed, and the bronchi 
examined by a long bullet probe, suitably curved The foreign body 
may thus be felt, and its removal accomplished by a delicate pair of 
forceps, a loop of wire, or a corn-catcher Should it be impossible 
to remove it, the tracheotomy wound is left open for a. time m the 
hope that inflammatory disturbance may loosen it, and it may be 
coughed up Abscess of the lung, and localized empyema, are dealt 
with by incision, and it is possible that the foreign body may be 
removed by this means through the thoracic parietes 

Injuries of the Larynx 

Several conditions arising from traumatism of the upper air- 
passages have been already described, e g , fracture of the hyoid 
bone (p 482), and incised wounds, as m cut throat (p 895) 

Occasionally the thyroid or other cartilages may be injured or 
fractured by direct violence, as in garrotting, causing local pain and 
haemorrhage, and possibly some obstruction to the respiration As 
a rule, no treatment is required beyond keeping the patient quiet, 
but should symptoms of dyspnoea arise, intubation or tracheotomy 
must be undertaken 


Diseases of the Larynx 

The study of laryngeal diseases can only be briefly referred to here, since it is 
now so extensive as to require special text-books 
Before the student can understand the subject, it is absolutely essential for 
him to master the use of the laiyiigoscopc This consists of a circular mirror set 

* Lancet, August, 1843 



9io 


4 MANUAL ON SURGERY 


at an angle on the end of a metal stem, which is inserted into the patient’s 
widely opened mouth in such a way that it rests against, and slightly elevates the 
soft palate A beam of light is thrown into the mouth, either from an electric 
head lamp on the surgeon s forehead, or reflected by a frontal mirror from 
a suitable source of illumination The patient’s tongue, held with a towel, is 
drawn well forwards so as to enable the light to reach the Iarjnx, the image of 
which is seen in the mirror Considerable practice is needed in order to 


attain any facility in the use of 
this instrument as also to be 
able to recognise normal from 
abnormal structures The use 
of cocaine to anaesthetize the 
fauces is in many cases indis- 
pensable It must be remem- 
bered that the image is always 
inverted, so that the anterior 
portion of the larynx appears 
behind but there is no reversal 
of the sides 

Acute and Chronic Laryngitis 
are conditions of but slight 
surgical interest The acute 
affection arises from cold or 
over-exertion of the vocal ap 
paratus, and is characterized by 
aphonia (loss of voice) and 
cough Locally, the vocal cords 
are seen to be hyperaemic and ' 
swollen The Tieatmcnt is rather 
medical than surgical, although 
in children intubation or trache 
otomy may be sometimes re 
quired 

Diphtheritic Inflammation of 
the Larynx is usually met with 
as an extension of a similar affec 
tion of the fauces It gives rise 
to severe dyspnoea from obstruc 
tion in the nma glottidis, and, if 
the condition does not yield to 
the injection of the diphtheritic 
antitoxin, will probably requne 
intubation or tracheotomy 

Acute (Edematous Laryngitis, 
or oedema of the glottis, is a con 
dition of considerable surgical 
importance Causes — (a) It is 
either secondary to some other 
laryngeal affection such as acute 
catarrhal laryngitis or acute 



- IG 333 —CEdema of Glottis from Behind 
(College of Surgeons’ Museum ) 

’he base of the tongue is seen to be enlarged 
and swollen and the aryteno epiglottidean 
folds are oedematous, so that the entrance 
to the larynx is represented by a mere 
chink 


penchrondntis or (b) may ex- ,, t 

tend from inflammatory conditions of neighbouring tissues, such as ti 
of the tongue or the submaxillary region, eg , m cellulitis or Ludwig s angn 
or it may be secondary to a retropharyngeal abscess (f) It is also not un - 
quently seen in children from drinking scalding water, as from the spoil 
a kettle, or sometimes in adults from swallowing corrosives («) It ma y f® 
from the presence of a foreign body Chat act as — The folds of mucous mem on 
extending on either side of the epiglottis both to the root of the tongue and Dae 
wards to the arytenoid cartilages become swollen and oedematous from a serous 
effusion into the submucous tissue (Fig 333) The same condition also involves 
the inter-arytenoid fold and the false vocal cords (superior thyro-arytenoid folds), 
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extending down as far as the true cords The process is checked at this level 
owing to the absence of submucous tissue, the vocal cords consisting of elastic 
fibres merely covered with a layer or two of squamous epithelium The epiglottis 
becomes folded laterally upon itself as a leaf, merely leaving a valve like chink 
which permits of expiration, although considerably checking inspiration The 
Symptoms produced by this condition are those of mechanical dyspnoea, to which, 
not unfrequently, spasm of the glottis is superadded, and this is sometimes of 
sufficient intensity to destroy the patient's life There may be also some 
amount of febrile disturbance The diagnosis is made either by passing the 
finger into the pharynx, when the rigid, swollen epiglottis can be felt or by 
laryngoscopic examination, when the slit like opening of the glottis, bounded 
below and behind by thickened cedematous folds of mucous membiane, can be 
seen Tuatment consists m scarification of the swollen tissues below and behind 
the epiglottis, which can be effected after sprajing the parts with cocaine 
either by the finger nail or with a suitable knife guided by a laryngoscope The 
usual result is a rapid diminution of the cedema, and additional relief may be 
gained by inhaling steam arising from hot water, to which some tinct benzoini 
co has been added Fomentations or ice compresses applied externally are also 



Fig 334 — Gummatous Disease of 
the Lari nx (Tillmanns ) 

Small gummata are seen invading 
the mucous membrane of the 
epiglottis and front of the larynx 



Fig 335 — Tuberculous Disease 
of the Larynx, with Exten- 
sive Ulceration in Front and 
Behind (Tillmanns ) 

a, b, r, Remains of the epiglottis 


useful, especially the latter In more severe cases, and especially in children, 
intubation may be necessary, or the air passages may be opened below the 
obstruction, laryngotomy sufficing in adults, but a high tracheotomy being 
needed in children 

Syphilitic Disease of the Larynx —In the secondaiv stage, mucous tubercles 
or superficial ulcers occasionally form m the neighbourhood of the vocal cords, 
concurrently with the rash on the skin, and the formation of condylomata and 
mucous tubercles elsewhere These are most likely to occur in costermongers or 
those who have to speak loudly and may then lead to a good deal of thickening 
of the cords Apart from such cases it rarely causes much trouble be_\ oncl 
a little hoarseness No special treatment is required, although possibly the 
parts, if ulcerated, may be brushed over with a solution of perchloride of 
mercury In the tcitiaiy period, diffuse gummatous infiltration or localized 
gummata may develop giving rise to destructive ulceration which especially 
affects the epiglottis and aryteno-epiglottidean folds, and may spread backwards 
and involve the whole glottis (Tig 334) Inflammation of the perichondrium is 
likely to follow , leading to necrosis of the cartilages Hoarseness and dyspnoea 
are the chief symptoms of this affection, whilst considerable obstruction may be 
caused subsequently by cicatrization and laryngeal stenosis Tieatment consists 
in the administration of iodide of potassium and mercury, whilst ulcers maj be 
sprayed with perchloride of mercury solution or dusted over with calomel or 
iodoform Should urgent djspncea arise, tracheotomy must be undertaken 
Tuberculous Laryngitis (Fig 335) is occasionally a primarj manifestation but 
is much more frequently secondary to phthisis arising from infection of the 
mucous membrane owing to the constant passage over it of the sputum It 
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usually commences at the posterior part of the larynx in the neighbourhood of 
the arytenoid cartilages, as a submucous infiltration, which breaks down, and 
leads to typical tuberculous ulcers, similar to those occurring m other viscera 
(p 164) Considerable destruction of tissue ensues, invoking the whole circum 
ference of the larynx, and even leading to necrosis and destruction of the 
cartilages Hoarseness cough, and perhaps a certain amount of dyspnoea, in a 
patient suffering from phthisis, are the chief sj mptoms arising from this affection 
the prognosis of which is always of a gra\e nature ruatmcnt — In phthisical 
patients local treatment is of but little avail, but where the disease is primary an 
attempt should be made to deal with it, such, however, can only be undertaken 
by the skilled laryngologist, as it consists in the topical application of caustics 
and antiseptics Thyrotomy or subhyoid pharyngotomy has sometimes been 
practised, in order to attain this object more thoroughly 
Paralysis of the Larynx is observed in a \anety of conditions, but is only of 
surgical interest when arising from injury or division of, or pressure upon, the 
recurrent laryngeal nerve It may' follow the removal of a goitrous tumour or of 
tuberculous glands, but is most commonly seen in connection with aneurisms of 



Fig 336 — Papillomata of the 
Larynx, Springing from the 
Right Vocal Cord (Till- 

MANNS ) 



Fig 337 — Epithelioma of the Larvnx 
Involving the Right Vocal Cord 
and Base or the Epiglottis (Till- 
manns ) 


the innominate or aorta, or tumours in the same neighbourhood, e g , cancer of 
the oesophagus, the actual pressure in the latter case being probably exercised 
by secondarily enlarged lymphatic glands Paralysis from the above causes is 
generally unilateral, but if due to cancer both sides may be involved The effect 
of complete paralysis of one recurrent laryngeal is to produce total immobility on 
the affected side of the vocal cord, which lies in what is known as the ' cadaveric 
position — 1 c , midway between that in which it is placed during phonation and 
during inspiration Not uncommonly the paralysis is incomplete and then 
merely affects the abductor muscle (the crico-ary'tenoideus posticus) The 
Symptoms arising from unilateral recurrent paraly'sis are often slight, the voice 
being usually but little modified, owing to the healthy cord being capable of 
passing across the middle line If, however, both sides are completely paralyzed, 
absolute aphonia without dyspnoea, results , but if only the abductors are in 
volved the voice may be unimpaired, although severe dyspnoea is often present, 
and this may prove fatal unless tracheotomy is promptly performed 

Papilloma of the Larynx (Fig 336) occurs in the form of wart-like masses 
usually growing from the true vocal cords, and giving rise to considerable 
hoarseness and perhaps some dyspnoea They are recognised on laryngoscopic 
examination, and may be removed successfully by laryngeal forceps, after the 
parts have been efficiently cocainized It is recommended by some authorities 
to destroy the growth with a galvano cautery 
Epithelioma Laryngis occurs in patients over forty, originating as a papillary 
overgrowth, usually near the base of the epiglottis, or from the true or false 
cords (Fig 337) The tumour gradually spreads, both superficially and deeply, 
and may invade the cartilages, giving rise to necrosis At a later stage it extends 



SURGERY OF THE AIR-PASSAGES, LUNGS, AND CHEST 913 


beyond the limits of the larynx, attacking the base of the tongue, oesophagus, 
and even the lateral walls of the pharynx As long as the disease is strictly 
limited to the larynx (intrinsic), the growth is often unilateral, causing hoarse- 
ness and aphonia, together with an irritable cough and the expectoration of 
blood stained muco pus, which may be horribly offensive , it is associated with 
but little tendency to affection of lymphatic glands When, however, the 
growth has extended to surrounding structures (extrinsic), lymphatic enlargement 
follows, and the disease runs its usual course, destroying life by dyspncea and 
exhaustion Pain is often a most distressing symptom being referred either to 
the larynx or pharynx, or, according to Ziemssen, not unfrequently to the ear 
Treatment — In the early stages it is possible that thyrotomy and efficient curetting 
and cauterization may suffice to bring about a cure Later on, removal of one 
or both halves of the larynx will be required, and the operation may even 
include parts of the tongue and pharyngeal wall Where, however, the disease 
has spread extensively, its total extirpation is rarely practicable, and all that can 
be done is to treat symptoms as they arise, and perform tracheotomy when 
necessary 


Operations upon the Air-passages 

1 Subhyoid Pharyngotomy was devised by Malgaigne, m order to 
provide access to the upper parts of the larynx in the treatment of 
foreign bodies or tuberculous disease A transverse incision is made 
through the thyro-hyoid space, the pharynx is opened, and the epi- 
glottis detached from the base of the tongue (Fig 338, I ) It is a 
proceeding that is seldom undertaken, and scarcely necessary 

A much more satisfactory procedure is Trans-hyoid Pharyngotomy, 
in which the hyoid bone is divided in the middle line through a 
vertical incision extending from the symphysis menti to the thyroid 
cartilage 

The pharynx can then be opened either above or below the level 
of the hyoid bone, and the back of the tongue, the posterior wall 
of the pharynx, or the upper part of the larynx freely exposed A 
preliminary tracheotomy is of course necessary We have utilized 
this operation both for the removal of an epithelioma of the epiglottis 
and back of the tongue, and for enucleating a sarcoma of the posterior 
pharyngeal wall, and were much pleased with the approach given to 
these parts 

2 Thyrotomy (Fig 338, II ) consists m a partial or complete 
vertical section of the thyroid cartilage, and may be required for the 
removal of foreign bodies or tumours, or for the radical treatment of 
laryngeal tuberculosis or cancer Tracheotomy is performed as a 
preliminary measure, and the trachea plugged around the tube An 
incision is then made m the middle line of the neck, extending from 
the hyoid bone to the cricoid cartilage The cnco-thyroid ligament 
is clearly defined and severed transversely, and the thyroid cartilage 
accurately divided by a knife, cutting-pliers, or fine saw The lateral 
halves are separated, and the mtra-laryngeal portion of the operation 
proceeded with When closing the wound, the greatest care must be 
taken to bring the sides together m such a way that the vocal cords 


* See Rcottc de Chtruigie, May, 1900 
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are exactly opposite each other, or phonation will be considerably 
impaired This is best ensured by making a horizontal cut across the 
front of the cartilage before dividing it 

3 Extirpation of the Larynx (Laryngectomy) is always a serious 
operation, which is never undertaken except for malignant disease 
According to the site of the tumour the removal may be partial or 
complete , for a growth strictly limited to one side, extirpation of 

that half will suffice, and admirable 



Fig 338 — Operations on the 
Air passages 


results have followed such treatment, 
distinct speech remaining, but if the 
whole larynx is removed, although the 
patient is subsequently able to whisper, 
phonation is impossible without me- 
chanical assistance, whilst if the disease 
has extended b.eyond the limits of the 
larynx, operative interference is very 
unsatisfactory 

Opci ation for Complete Ext 11 pation — A 
low tracheotomy should be performed, 
as a preliminary measure, and prefer- 
ably a few days before , the trachea is 
plugged with a Hahn’s tube or a Tren- 
delenburg’s air tampon at the com- 
mencement of the operation An in- 
cision is made in the middle line of the 
neck from the hyoid bone to below the 
cricoid cartilage, at the upper end of 
which a transverse cut is made, ex- 
tending as far as the sterno mastoid 
muscle on either side The soft parts 
are then stripped from the lateral 
borders of the thyroid cartilage with 


I , Subhyoid pharyngotomy raspatories, the sterno-hyoid, sterno- 
II , thyrotomy , III , laryn- thyroid, and thyro-hyoid muscles being 

gotomy IV cricotomy V , divided a t their insertions Both the 

high tracheotomy VI , low , f , , , 

tracheotomy H, hyoid bone, superior and inferior laryngeal vessels 

Thy , thyroid cartilage Cr , are tied and divided Having thus 
cricoid , GTh , thyroid body freed the larynx anteriorly, the sub- 
sequent steps of the operation may be 
undertaken either from below upwards or from above downwards , 
the former proceeding is, to our minds, the better The cnco- 
tracheal membrane is divided, and the larynx drawn forwards, so 
as to enable the posterior attachments, t e , the connections of the 
constrictor muscles to the cricoid and thyroid cartilages, to be severed 
by scissors, the larynx being thus separated from the anterior 
pharyngeal wall, which must be left intact, if possible The thyro- 
hyoid membrane and the base of the epiglottis are cut through, and 
the final steps of the operation consist m clearing the superior cornua 
of the thyroid, and dividing the lateral thyro hyoid ligaments The 



SURGERY OF THE AIR PASSAGES, LUNGS, AND CHEST 915 


operation is not particularly difficult or dangerous, provided that the 
surgeon keeps close to the larynx, and that the disease does not 
spread beyond its limits. When other structures, such as the base 
of the tongue, have been invaded by the growth, these steps must be 
modified so as to secure, if possible, complete removal of the disease 
Finally, the transverse incision is sutured, but no stitches are inserted 
m the median wound, which is plugged, and allowed to heal by 
granulation The upper end of the trachea should be secured to the 
skin at the lower angle of the wound, so as to prevent its retraction 
The patient is fed per rectum for a few days, or by the passage of an 
oesophageal tube At the end of a week the tracheotomy-tube is 
removed from its original situation, and inserted into the upper end 
of the trachea, the lower opening being allowed to close When the 
wound has healed sufficiently, an artificial larynx can be inserted, by 
means of which the patient is able to speak m a somewhat reedy 
monotone, but it is seldom satisfactory 

Dr H Lambert Lack advocates the total closure of all commumca 
tion between the pharynx and the air-passages after laryngectomy 
The upper end of the trachea is securely stitched all round m the 
lower angle of the incision and flush with the surface The rent m 
the mucous membrane of the pharynx is then carefully closed , the 
wound is thoroughly disinfected, and the various layers of muscles 
are sutured together, as also the skm Union by first intention can 
thus be attained, and the results have been most gratifying Phona- 
tion is of course lost absolutely, but the patient can whisper, the 
necessary air-pressure being obtained m the dilated pharynx or upper 
end of the cesophagus 

If the disease is limited to one half of the larynx, the thyroid 
cartilage is cleft in the middle line, and the operation confined to the 
affected side 

4 L aryngotomy is never undertaken but for the relief of dyspnoea^ 
an si ngTTrolrT sbm'fT ' sudden obstruction to the respiration, and is thus / 
to be looked on as an.operatiqn_of_urgency It is required m cases 
where the~en'traHc<Tto the larynx is obstructed by a foreign body, for 
spasm of the glottis, or for accumulations of blood in the neighbour- 
hood of the larynx during an operation It is readily performed by 
making a vertical incision o\ er the situation of the crico thyroid 
membrane, which is then divided transversely along the upper border 
of the cricoid cartilage (Fig 338, III }, the sterno-hyoid muscles 
being, if necessary, drawn aside, and a tube inserted Possibly the 
Rmafl-erico.-., th yriiid_jtr.tery-a«si n g-f rom—the—superior— t ltyroid~~may~ 
r-eqmre^ajtig ature In cases of great urgency, a simple transverse 
incision may be made with a penknife, and the larynx opened, the 
margins of the wound being held aside by a hairpin, or by the handle 
of a scalpel turned edgeways, whilst a toothpick will serve temporarily 
as a cannula Whenever there is time to operate deliberately, a high 
tracheotomy is the better practice, since a tube inserted th roughjlie 
.gnco thyroid space gives rise to considerable irritation, andlhe- voice 
may~be s ub seguen tl i-Tm^jreT’by'T he contraction pf,the-cicatn\ 
’ 5S— 2 
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special laryngotomy-tube is required, the lumen of which is m al and 
flattened from above downwards, not circular 

In children, where there is but little space, the proceeding may be 
modified by division of the cricoid cartilage, and even of the first 
ring of the trachea, constituting what is known as cncotomy or laryngo- 
tjacheotomy (Fig 338, IV ) 

/ 5 Trach eotomy — The trachea usually consists of from sixteen to 
“twenty rings, of which six or seven are situated above the sternum 
The lsthmus-of-the-thyroid-body-usually-covers-the-third-and-fourth 
rings, and the trachea may be opened either above or below it, or 
even sometimes behind, the isthmus being, if necessary, divided 
Tracheotomy is-jeauired in .any condit ion m which th er e is se riou s 
obstruction teg the respiration, eg , various forms of laryngitis, and 
especially that due to diphtheria , for sfenbslsT'tum.ours," "and some 
forms of paralysis of the larynx , forTKeTremoval ofToreig n b odies, 
either m the - larynx'“trachea, or one of the bronchi, or for com- 
pression of the larynx or trachea by external tumours, such as an 
erTlarged~thyroid body It is~also undertaken as a preliminary 
measure in operations on the mouth, .tongue, -pharynxpor7larynx,“iir- 
wKlclf th'ere“is~any“hkehhood“6f asphyxia or secondary septic pneu- 
monia, owing to the entrance of blood or septic discharges into the 
air passages As a general rule, t he high operat i o n (that is, above 
the isthmus of the thyroid body) is .to be preferred, but under special 
circumstances it may be advisable to open the trachea lower down 
The risk attaching to the high operation is considerably less than to 
the low, but the opening is made nearer to any disease which may 
exist m the larynx For the removal of foreign bodies from the bronchi 
or trachea, the low operation should always be employed 

The h igh operat ion (Fig 338, V ) is performed as follows The 
patient is placed on the back, with a sandbag or pillow beneath the 
neck, so as to throw the head backwards and put the structures on 
"the stretch, and with the shoulders somewhat raised Anaesthesi a 
may be induced by chloroform, but it is unnecessary , ^.ancQndeed 
unwise, to push the anaesthetic, since it is only needed for the 

diVisiori of^hfe'^lan7^whereT:heldyspncea.is_consider able, ^Lis^ better 
to emplay-cocaine The h ead-is.held_exactly.in the.middlejline, and 
the. surgeon- feels Jor , 'an cf identifies, the cricoid cartilage' The_im_ 
cision extends f r om-Xh ls^tructure-downwar d s _for_ab a.ut^4_inch es 
The superficial fascia is divided, and the interval between the sterno- 
hy oid mu scles _mad e out, so as to enable them to be separated one 
from the other TKeTBdges of the wound are drawn aside by blunt 
hooks, which should both be held by one assistant, so as to ensure 
equable traction 

The isthmus of the thyroid body may now be seen, and, if pro- 
jecting unduly upwards, should be pushed down after the fascia 
along its upper border has been transversely incised The trachea 
is next clearly exposed by using the handle of a scalpel and dissecting 
forceps, and should be fixed and steadied by inserting a sharp hook 
into the lower border of the cricoid cartilage The wound is freed 
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from blood as far as possible, and the trachea opened by inserting the 
point of the scalpel and dividing two of the rings from bela w"up 
wards A deep inspiration is usually taken at once, followed by a 
severeTfit of coughing, and if the operation is undertaken for diphtheria 
the surgeon must be careful not to let any membrane which may 
then be expelled enter his eyes, nose, or mouth The insertion of the 
tube is m many cases easy, in others a matter of some difficulty , a 
good deal depends upon the age of the patient, the urgency of the 
symptoms, and the depth from the surface at which the trachea lies 
Anything which suffices to separate the lips of the tracheal incision, 
e g , the handle of a scalpel introduced and turned, a couple of hooks, 
or dressing forceps, will form an efficient guide for this purpose 
The breathing soon becomes quiet and regular, and the tube is 
fixed m position by tapes passed through lateral openings m the face- 



Fig 339 — Durham’s Tracheotomy-tube (Down Brothers ) 
A, Outer tube with introducer, B, lobster-tailed inner tube 


plate, and tied round the neck No dressing is required for, the 
wound except a few layers of gauze beneath the plate 
Low tracheotomy (Fig 338, VI ) is performed m almost precisely 
theTame way, except that the incision extends farther downwards, 
even reaching to the episternal notch, although-the~deeper part of 
the w ound should never^issH:e 5 f on 3 _ a finger^s breadth above the 
sternum', fc r "_ ' r M - 1 * ' r ‘he cervical fascia whi ch 

is prolonge ' , Fof "wounding the left 

innominate vein The superficial layers of fascia are divided, and 
tlie'sterno-hybid and sterno-tliyroid muscles drawn to either side by 
retractors The inferior thyroid veins then come into view, and 
may cause trouble if they are distended with blood, as is so frequently 
the case in patients suffering from dyspnoea They must be held 
aside by hooks, or divided between ligatures, and the deep layer of 
fascia behind them incised so as to expose the trachea, which is 
cleared, fixed, and opened m the same way as described above 
Many different forms of tiachcotomy-tube have been used from time 
to time, but that most generally employed consists of a double 
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cannula, the inner portion of which can be readily removed and 
cleansed , it should always be longer than the outer, m order to 
prevent any plug of mucus being left Within the outer tube on 
removal of the inner A face plate, or some similar contrivance, is 
attached to the outer cannula, in order to fix and steady it One of 
the best is that known as Din ham's lobstci -tailed tiachcotomy-tube 
(Fig 339, A and B) , the rigid outer tube of this instrument is intro 
duced by means of a flexible guide set on a handle, and passed with- 
in it The guide is then withdrawn, and replaced by the inner 
flexible cannula (B) Pavla's tube (Fig 340) also has a handy intro 

ducer, and is perhaps of a better 
shape than most of the others, 
following more closely the direc- 
tion of the trachea The bivalve 
tube is another useful instrument , 
the outer sheath consists of two 
lateral portions, attached to a 
single face-plate, and these can 
be pressed together, and hence 
with care easily inserted through 
the incision m the trachea The 
surgeon must see that both limbs 
enter the trachea, as trouble has 
arisen from one limb passing out- 
side, and the other inside, thus 
hindering the introduction of the 
inner tube In cases of prelimi- 
nary tracheotomy (p 854), under- 
taken to prevent the entrance of 
blood during operations, Hahn’s 
tube may be used with advantage , 
in this the outer cannula is covered 
with a layer of compressed sponge 
which swells up from the absorp 
tion of moisture, and thus occludes 
the lumen of the trachea Tien- 
delenbuig's tampon is recommended by some for the same object , the 
outer tube is here ensheathed with a thin indiarubber casing, which 
can be distended with air at will 

. Difficulties and Dangers of the Operation — Although the above 
^description might lead the student to suppose that tracheotomy is an 
” easy operation, this is by no means always the case, partly owing 
to the fact that it frequently has to be undertaken m a hurry, with 
perhaps inefficient assistance, and m a bad light, and partly owing 
to the intense vascular engorgement of the structuies met with A 
cool head and a steady hand are in such cases of infinitely more 
value to the operator than the most perfect anatomical knowledge 
The following are the chief conditions which may lead to mistakes 
and accidents 



Brothers ) 
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(x) The administration of any general-ansesthetit is often inadvis- 
able m semi-asphyxiated patients, since complete ces sation ofj mpu a- 
tion may be caused thereby, possibly from spasm of the glottis In 
such local anaesthesia must be relied on, and the employment of 
^-eucame and adrenalin, as described m Chapter XLIV , has been 
most satisfactory 

(2) It is no t always easy to fin dJhe trachea , especially in the necks of 
fat children, or where it is hidden by an unduly large thyroid isthmus, 
or possibly by the projection of the thymus gland into the neck It 
is here most essential to remember the old adage, In medio tntissimus 
ibis, although occasionally the trachea may be displaced from the 
middle line by some external growth, and can then only be found by 
careful exploration with the finger 

(3) H semoi rh age is generally troublesome It is usually venous in 
character, arising either from the a nterior jugu lar vein or from the 
inferior thyroid plexus If possible, it should be controlled- by 
pressure forceps before opening the trachea, but this is not absolutely 
necessary m urgent cases, since it usually ceases as soon as easy 
respiration through the tube has been established The presence of 
the left innominate vein m front of the trachea must not be forgotten, 
although it but rarely reaches above the sternum In about 8 per 
cent of all subjects an arterial twig (the t hvioidea tma ) courses 
upwards from the innominate artery along the trachea, to reach the 
isthmus of the thyroid body , if divided, it can be easily secured and 
tied Should much blood be inspired, it may determine the occurrence 
of septic pneumonia at a later date 

(4) The possibility of the eutxamxjif-au’ into veins must not be over- 
looked, although it is an uncommon accident, since the intravenous 
pressure is so great 

(5) Not unfrequently considerable mischief has been done by an 
incautious use of the knife , especially if the operator forgets to fix the 
tr 3 £liea wrthlU^Iarp'" hook before opening it In a child the trachea 
is small , and if it is moving rapidly up and down, as happens in 
urgent dyspnoea, or if the child is restless, and not completely under 
the influence of an anaesthetic, the difficulty is manifestly increased 
Many accidents have happened from this cause, e g , wounds of the 
large veins or arteries of the neck, or even of the oesophagus or 
bodies of the vertebrae ' 

(6) As soon as the trachea is opened, a severe fit of coughing is 
induced, which is sometimes so prolonged as to interfere with the 
introduction of the tube Under such circumstances the incision in 
the trachea may be opened up with a tracheal dilator, or by a pair 
of sinus forceps, and a few drops of cocaine swabbed over the mucous 
membrane 

(7) The introduction of the tube is a matter of no difficulty if the 
surgeon takes the precaution of not removing the hook until this is 
satisfactorily accomplished Many mistakes ha\ e follow ed the non- 
observance of this rule , thus, the tube has missed the trachea alto- 
gether and passed into the fascial interspace m front, as also to one 
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or other side , as before mentioned, the outer portion of a bivalve tube 
has often been passed with one limb within the trachea and the other 
outside A very dense diphtheritic membrane has also been a cause 
of difficulty, in that, although the tube has been really passed into 
the trachea, it has not penetrated the membrane, and thus has 
hindered rather than helped the breathing In all cases of diphtheria 
the trachea should be freely opened, and the interior carefully 
examined by separating the lips of the incision before attempting to 
insert the tube In order to prevent the downward passage of the 
membrane, some surgeons have recommended that the lower portion 
of the larynx should be carefully stuffed with antiseptic gauze above 
the tube 

After-Treatment — The patient is placed m bed, m a room kept at 
a uniformly warm temperature (75 0 F ), the air being moistened 
by the steam issuing from one or more bronchitis kettles, so as to 
make up for the absence of nasal and oral respiration Draughts 
are excluded by curtains, and nothing should be placed over the 
entrance to the tube, so that respiration may not be hindered, nor the 
expectoration of mucus, false membrane, etc , prevented One of 
the most frequent sources of extension of diphtheria to the lungs, or 
of septic pneumonia, is the re-inspiration of material which has been 
coughed out upon a portion of muslin or gauze, placed with excellent 
intentions over the mouth of the tube A nurse should be in constant 
attendance on the patient, in order to ivipe away all such material 
as it is expelled 

The inner portion of the tube is removed by the nurse, and cleaned 
two or three times a day, any inspissated mucus upon it being readily 
removed by the use of a solution of bicarbonate of soda (20 grains 
to 1 ounce) The outer tube is also removed once a day for cleansing 
purposes, but only by the medical attendant Should the respiration 
become impeded by a collection of mucus in the trachea, a fine 
feather may be passed down the tube in order to cleai it, but never m 
diphtheritic cases , for such a contingency special suction tubes have 
been devised Attempts have been made to clear the passages by 
applying the lips to the tube, and removing the block by suction , 
such is, however, quite unjustifiable, and several promising house- 
surgeons have in this way lost their lives 

The period for which the tracheotomy-tube is kept m position 
varies m different cases, but its removal should always be undertaken 
at as early a date as possible, for fear of leading to impairment of 
the voice In order to prevent this, the inner cannula is made with 
a hole m the upper end, so that part of the air may pass through the 
larynx If the patient can then breathe comfortably when the finger 
is placed over the entrance to the tube, its presence is no longer 
necessary 

After-complications of Tracheotomy — ( a ) The tube may give rise to 
ulce_xalion -©f-the_tra ch ea if it is not correctly shaped Thus, if too 
much curved, it tends to irritate the anterior wall, and cases are 
known m which it has caused death by perforation of the left 
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innominate vein If insufficiently curved, the posterior wall may 
become affected, and the oesophagus laid open In cases where 
a tracheotomy-tube has to be worn for a long time, it is advisable to 
make use of mdiarubber tubes 

(b) Various forms of septic trouble may arise m the wound, lead- 
ing to cellulitis and even secondary haemorrhage , this is especially 
dangerous in the low operation, since the inflammation may extend 
to the mediastinal tissues In cases of diphtheria the wound may 
also become affected with the disease 

(c) Inflammation of the trachea, bronchi, and lungs may result 
either from the entrance of cold, or unmoistened air, or from the 
inspiration of septic or diphtheritic material 



Fig 341 — O'Dwxer’s Intubation Apparatus (Down Brothers ) 


The cannula; are seen below on the right a hinged inner tube passes throughout 
the length of each, and the upper end of this is screwed to the extremity of 
the introducer seen in the middle when it has been inserted into the larjmx, 
the trigger of the introducer is drawn and bj this means the inner tube is 
loosened and can be easily removed, leaving the cannula in position To 
extract the tube, the rectangular forceps represented at the top is utilized , 
the point of the forceps is inserted into the top of the cannula, and then by 
opening the blades the cannula is fixed and can be withdrawn A useful 
t>pe of unilateral gag is also represented, and a small gauge to indicate the 
size of cannula required at different ages 

(d) Difficulty is sometimes experienced m leaving off the tube, 
owing to the presence of granulations obstructing the lumen of the 
trachea, or to stenosis of the larynx from contractions or adhesions 
oi the local cords, or even to paralysis of the abductor muscles, 
especially in diphtheritic cases The trachea may also be kmked, 
and its calibre thus diminished, by cicatricial union of the skm and 
mucous membrane The diagnosis of the cause at work in any 
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particular case can only be made by laryngoscopy, or careful exami- 
nation of the wound and upper portion of the trachea Granulations 
may be scraped away under an anaesthetic or destroyed by caustics , 
stenosis of the larynx is overcome by dilatation Avith an O’Dwyer’s 
tube, whilst laryngeal paralysis must be treated by the use of 
electricity 

6 Intubation of the Larynx is a means of treating laryngeal 
obstruction which has been introduced in order to obviate the risk 
always present in tracheotomy It consists in the passage through 
the mouth of a suitably curved tube into the larynx, by means of a 
specially contrived introducer The best patterns to employ for the 
purpose are those known as O’Dwyer’s tubes (Fig 341) The lower 
end of the cannula is oval, and not circular, and passes between the 
cords into the larynx, whilst the upper enlarged end lies over the 
entrance , it requires changing frequently in order to prevent erosion 
of the mucous membrane It has been used with considerable success 
in cases of oedema of the glottis and laryngeal stenosis, but is scarcely 
to be recommended for diphtheria, owing to the risk of carrying the 
false membrane down with it 


Affections of the Ribs and Sternum 

Several forms of Fracture have been already described (pp 482 
and 484) 

Acute Suppurative Inflammation of these bones is very unusual 
Occasionally an acute osteo-myehtis, running its usual course to 
necrosis, occurs in children , but the most common cause is typhoid 
fever (p 582) The affection is generally of a subacute type, and a 
more or less extensive cano-necrosis results The special feature of 
the disease is the tendency of the bacilli to remain in a latent con- 
dition m the tissues, so that it is difficult to ensure a perfect cure 
apart from complete extirpation of the affected portion of bone 
Mere scraping is rarely sufficient 

Syphilitic Disease is more common m the sternum than m the ribs 
The upper part of the sternum is that usually involved, and the 
affection is characterized by a formation of gummata m and upon 
the bone, which erode it, usually m a pitted fashion, and may cause 
necrosis The usual treatment with iodide of potassium and mercury 
is required, and sequestra will need to be removed In connection 
with the 1 ibs, syphilis appears as a tertiary periostitis or perichondritis 
A fusiform swelling is produced m the course of a few weeks, with 
but little pam or tenderness , it may easily be mistaken for tubercular 
disease or a new growth, but the history of the patient may help one 
to a correct diagnosis, or the administration of iodide of potassium 
will clear it up 

Tuberculous Disease affects the ribs much more frequently than the 
sternum In the ubs, tubercle may arise primarily as a periostitis or 
more often as an osteo-myelitis, implicating the medulla for some 
distance, but the disease is not unfrequently secondary to tubercle of 
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neighbouring pruts, eg , the spine or pleuia Several foci may occur 
in a single rib, or several libs may be involved at the same time 
The disease is most commonly seen 111 young people, and affects 
either the back of the rib, not far from its vertebral attachment, or 
the costo chondral junction The usual manifestations of tubercle in 
bone are seen, giving rise to canes 01 necrosis, and suppuration is 
common The abscess cavity may be mainly external to the ribs, 
but is not unfrequently bout -glass shaped, a narrow neck connecting 
the cavities v Inch he inside and outside the chest Treatment in 
these cases must be of a radical type Mere scraping and dis- 
infection are often inefficient, and the complete dissection of an 
extensn e portion of the rib and of the abscess cavity attached to it 
is required 

In the sternum tubercle runs its usual course, and may present an 
abscess which points either m front near the middle line, or may 
come forwards from behind through an intercostal space The treat- 
ment consists m cutting or scraping away the abscess wall, and m 
dealing w ith the bone , it may be necessary' to remove some portion 
of it by gouge or cutting-pliers in order to gain access to the primary 
process 

Tumours of the ribs and sternum are usually chondromata or 
chondro-sarcomata , perhaps the former are a little more common in 
the ribs, the latter in the sternum The patient complains of but 
little pain, and therefore the cases are usually late m coming under 
observation Adhesions form externally to the pleura, and the lung 
itself may be invaded In the early stages it is sometimes possible 
to remove them, although the lung is likely to collapse m the course 
of such a procedure 

Surgical Affections of the Lungs and Pleural Cavities. 

. groun ds of the Lungs result from violence applied to the chest, with 
or without fractures of the ribs, or m consequence of penetrating 
injuries 

Non-penetrating Wounds consist either of laceration or contusion 

Contusion of the lung often follows some injury which is not suffi- 
ciently severe to fracture the ribs The symptoms produced are 
severe pam in the side, with perhaps temporary shock and slight 
haemoptysis Some traumatic inflammation follows, both of the lung 
and of the pleura, as indicated by loss of resonance and possibly fric- 
tion sounds The treatment consists m keeping the patient quiet m 
a warm room, at the same time carefully regulating the bodily func- 
tions Pam is often relieved by strapping the side of the chest 

Laceiatton of the lung is usually secondary to fracture of the ribs, 
especially from direct violence The severity of the symptoms 
necessarily varies with the character and extent of the injury The 
patient suffers from marked shock m severe cases, associated with 
pam m the side and dyspnoea Evidences of luemoi ; hage soon follow, 
either m the form of haemoptysis or haemothorax If the wound is a 
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small one, the patient complains of an irritating cough, and brings up 
a good deal of blood-stained frothy mucus , but if the laceration is 
extensive, involving some of the larger pulmonary trunks, a quantity 
of pure blood may be ejected, even leading to death from syncope, 
or from asphyxia, owing to the blood filling the larger bronchial 
tubes Hesmothoi ax may also be so excessive as to cause the patient’s 
death from compression of the lung It results in a gradually 
increasing area of dulness extending from below upwards, together 
with loss of breath-sounds and vocal fremitus, coming on soon after 
the injury without signs of inflammation 

Owing to the laceration of the pulmonary vesicles, air tends to 
escape either into the pleural cavity, giving rise to the condition 
known as pneumothorax, or into the cellular tissue of the body, con- 
stituting surgical emphysema Pneumothoiax is always associated 
with more or less collapse of the lung, and is almost certain to lead 
to considerable interference with respiration, and possibly to severe 
dyspnoea, or even orthopncea The air which finds its way into the 
pleura, having been filtered through the lungs, is free from organisms, 
and hence does not cause suppuration or putrefaction of the blood- 
clot present, unless bronchitis or some other suppurative condition 
has existed previously The physical signs of pneumothorax consist 
m a high-pitched tympanitic note on percussion, and on auscultation 
amphoric breathing and possibly metallic tinkling As soon as the 
wound m the lung commences to heal, the amphoric sounds disappear, 
the effused air is absorbed, and the lung gradually expands — a process 
which may take four or five days If blood is also present m the 
thorax, a condition of haemopneumothorax is produced, recognised 
by a splashing or succussion sound heard on shaking the patient 
Surgical Emphysema almost always indicates a wound of both pul- 
monary and parietal layers of the pleura, which are slightly separated 
by air, constituting a localized pneumothorax At each inspiration a 
fresh amount of air enters this cavity, and is expelled into the areolar 
tissues through the parietal wound at each expiration, being forced 
perhaps to a considerable distance from the spot where it commences, 
or even spreading over the whole body It is of no serious sigm 1- 
cance, disappearing rapidly after the wound in the lung has com- 
menced to heal, thus occluding the opened pulmonary alveoli It is 
recognised by the parts becoming swollen and puffy, and giving a 
sensation of fine crackling crepitus when the hand is pressed over 
them Occasionally emphysema may arise as an interstitial condition, 
when the parietal pleura has not been injured, the air escaping from 
the alveoli along the inter-alveolar connective tissue into the root of 
the lung, and then appearing first at the lower part of the neck 

Such are the ordinary phenomena observed m the early stages of 
a ruptured lung The effects subsequently produced consist m a 
localized traumatic pleuro-pneumonia, associated with slight elevation 
of the temperature, possibly rusty sputum, and often severe dyspnoea 
In the worst cases death may result from asphyxia 

Penetratmg Wounds of the Lung are followed by very similar 
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effects, modified, however, by the fact that the external wound in the 
chest wall allows of the exit of blood, arising either from an inter- 
costal artery, the internal mammary, or from the wounded lung, 
whilst it also permits the entrance of septic organisms with the air 
into the pleural cavity, and thus may change the character of the 
resulting pleuro-pneumoma from a simple to an infective inflamma- 
tion Empyema is consequently a frequent sequela, whilst the 
inflammation of the lung may be of a spreading nature, possibly 
terminating in suppuration or gangiene Surgical emphysema is also 
induced by air being sucked into the wound during inspiration, and 
failing to escape during expiration, owing to the lips of the wound 
falling together This condition may ensue even when the lung itself 
has not been damaged 

Treatment — When the rupture of the lung is due to a subcutaneous 
injury, the patient should be kept quiet in a warm room, and the side 
strapped The compression of the chest wall must sometimes be 
omitted in patients where the irregular ends of fractured ribs, broken 
by direct violence, are driven inwards, for fear of increasing the 
mischief in the lung 

Persistent haemoptysis must be treated by keeping the patient abso- 
lutely quiet, and allowing him to suck ice continually Ergotm may 
be injected hypodermically, or a mixture of ergot, opium, and sulphuric 
acid administered , the opium is especially needed when great rest- 
lessness and irritability are present Stimulants are necessarily 
contra-indicated, for fear of again starting the bleeding Hsemothorax 
rarely needs special treatment, since the blood soon clots and is 
readily absorbed , but occasionally it may be so abundant as to com- 
press the lung and lead to dyspnoea, and under these circumstances 
it may be necessary to open up the pleural cavity and remove it 
Such must never be undertaken until sufficient time has elapsed to 
permit of thrombosis nr the wounded vessels Decomposition of the 
blood in the pleural cavity occasionally happens even m non-pene- 
tratmg injuries, the bacteria reaching it either from the blood or from 
the lacerated bronchi , the suppuration and fever thereby induced 
necessitate the opening and drainage of the pleural sac 

Simple pneumothorax seldom requires surgical treatment, since the 
imprisoned air is quickly absorbed, and the lung re-expands , should 
this not occur, and if severe dyspncea is present, it may be advisable 
to remove the air by aspiration This may sometimes fail or the air 
may re-collect, and then the chest wall must be opened so as to give 
exit to the air It is impossible for the lung to re-expand against the 
pressure of air confined m the chest , when an opening is made, the 
air can be driven out by a vigorous expiratory movement, such as 
coughing, which also forces air from the healthy lung into the wounded 
one when the glottis is closed 

Temporary dyspnoea may be overcome by the inhalation of oxygen, 
but when of a more decided character, and not due to any condition 
which can be removed, the essential treatment is to dimmish the 
blood-pressure, and thus decrease the amount of blood carried to the 
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uninjured lung, so as to enable it to cope with the work of blood 
aeration This may be accomplished by administering antimonial 
wine (io to 15 minims every four or six hours) combined with full 
doses of liquor ammonije acetatis , but in urgent cases, where the 
patient is becoming cyanosed, and life is threatened by asphyxia, 
venesection must be adopted The blood is withdrawn from the 
arm rapidly and freely, and as it flows the dyspncea passes off 
This may be repeated once or twice in addition to the use of the 
medicine before the full effect is obtained and respiration becomes 
unembarrassed 

The treatment of penetrating wounds of the thoiax, involving the lung, 
is always a matter of considerable difficulty The skin around the 
opening is carefully purified and shaved, if necessary, and a limited 
exploration of the wound is permissible, so as to determine whether 
portions of the clothing have been carried in, or a rib comminuted , 
all such loose fragments must be removed, as also any penetrating 
foreign body, such as a bullet, if readily accessible The greatest 
gentleness must, however, be employed, and no attempt made to pass 
a probe into the pleural cavity, since it is easy to dislodge c lots lying 
in the pulmonary tissues, and thereby restart the bleeding If the 
wound itself needs sterilizing, it is perhaps best to touch it over with 
pure carbolic acid rather than to irrigate it, and then a dry antiseptic 
dressing is applied without drainage 

Immediate operative interference is only required under two con- 
ditions, viz , for haemorrhage and for hernia of the lung 

H anion hage after a penetrating wound of the chest wall may be 
derived either from a vessel m the panetes (intercostal or internal 
mammary) or from the lung itself The recognition of the source of 
the bleeding is not always easy, but it is probably of parietal origin 
(a) if it is unaccompanied by haemoptysis , ( 5 ) if it increases obviously 
at each systole , and (e) if it can be controlled by digital compression 
The treatment of bleeding from the internal mammary and intercostal 
vessels has been already indicated (p 291) 

Pulmonary haemorrhage is not so readily controlled, and various 
plans have been recommended Probably the best method consists 
in keeping the patient absolutely quiet in the horizontal position, 
applying cold to the side, and giving haemostatics, as indicated above 
for non-penetrating wounds The effect of this will be to cause the 
blood m the pleural cavity to clot, and this acts as a tampon to the 
affected viscus , firmly plugging the external wound may limit the 
loss of blood and determine coagulation more quickly In bad cases 
the haemorrhage may cease only when the patient is m a condition of 
profound collapse , intravenous or hypodermic infusion of hot saline 
solution may then suffice to tide over the period of danger and lead 
to a successful result 

The question of opening the thorax by turning up a large flap of 
the chest wall (including portions of several ribs) so as to deal directly 
vith the injured lung has been raised of recent years, and several 
cases m which it has been undertaken have been recorded Further 
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experience will probably decide that such a procedure is quite un- 
justifiable except m very unusual circumstances 

The later treatment of these cases is much the same as for simple 
non-penetiatmg injuries Should symptoms of septic pleurisy follow, 
the wound must be fieely opened, a portion of rib being excised, if 
necessary, and the cavity washed out and drained, as for empyema 

Hernia of the Lung, or pneumocele, is a rare condition m which a 
portion of the lung protrudes through an opening m the thoracic 
panetes beneath the uninjured skin It may occur suddenly, as the 
immediate consequence of a laceration of the intercostal muscles and 
pleura, or more gradually, being then due to the yielding of a cicatrix 
It is most usually seen about the fi fth inte rcostal space, but has been 
known to occur m the root of the neck from a lesion m the dome of 
the pleura It is recognised by the appearance of a rounded swelling, 
increasing m size on coughing or making expiratory efforts, and 
possibly disappearing entirely on holding the breath It imparts a 
crepitant feeling to the fingers when compressed, and on auscultation 
a loud x'esicular murmur is heard As a rule, no treatment is advisable 
m this condition beyond the application of a pad or truss 

A similar condition, arising as a complication of an open wound, is 
termed a Prolapse of the lung An attempt should always be made 
to return the protruded viscus, and to prevent its recurrence by 
suturing the aperture through which it has escaped If left unreduced, 
it is very likely to become gangrenous from strangulation, and should 
then be removed by the application of a ligature, the wound being 
subsequently closed 

Empyema,, or suppuration within the pleural cavity, results not only 
from traumatism, but also as a sequela of a simple pleurisy, or as a 
compTTcatrdn’of various affections of the lungs, whilst a basal empyema 
is not an uncommon result of intra -abdominal suppuration Bacterio- 
logical research has demonstrated that in children more than half of 
the cases are due to the pneumococcus, either alone or less often in 
conjunction with streptococci, whilst m adults the streptococcus is 
the commonest organism A description of the physical signs and 
symptoms belongs rather to the physician than to the surgeon It 
will suffice to mention here that in a total empyema the affected 
side of th e chest does not move on respiration, whilst the intercostal 
spaces mayfbulge, on percussion - the, side is dull, except perhaps 
immediately below the clavicle, where tympanitic resonance may be 
elicited On auscultation breath-sounds are absent, except m the 
vertebral groove, where bronchial breathing may be heard The loss 
of vocal fremitus is also an important sign A certain amount of 
fever and dyspncea is usually present m cases of empyema, whilst the 
heart and other viscera may be displaced Left to itself, an empyema 
usually finds its way to the surface, and perhaps most commonly 
bursts through the fifth or sixth costal interspace, though sometimes 
through the second m front, owing to the perforating vessels being 
larger here than elsewhere Occasionally a localized empyema is met 
with, giving rise to similar effects, but on a smaller scale When 
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situated on the left side m close proximity to the pericardium, the 
movements of the heart may be transmitted through the fluid to the 
surface, causing a pulsation which can be seen or felt {pulsating 
empyema) 

In the early stages the pleura is but little altered m structure, 
although a certain amount of lymph may be deposited on it , m old- 
standmg chronic cases it becomes very dense and firm, owing to a 
development of fibro-cicatricial tissue, whilst the surface is converted 
into a layer of granulation tissue, similar to that found m all chronic 
abscesses The lung collapses and retreats backwards towards the 
spme , at first its alveolar texture remains unaltered and the early 
removal of the exudation enables it to re-expand, as a result of the 
atmospheric pressure In chronic cases, however, there are two 
hindrances to this expansion, viz , the density of the thickened 
visceral pleura, which resists the atmospheric pressure, and the 
infiltration and sclerosis of the lung tissue itself Under these 
circumstances, even when the exudation is entirely removed, the 
lung may remain collapsed, and Nature then attempts m several 
ways to remedy the mischief and obliterate the pleural cavity 
(«) The opposite lung undergoes expansion and hypertrophy, and 
together with the heart projects over to the opposite side, ( b ) the 
abdominal viscera and diaphragm are displaced upwards , (c) the 
chest wall falls m, and the spine becomes laterally curved, with its 
convexity to the sound side , and (d) there is an exuberant growth of 
granulation tissue from the surface of the pleura In a certain pro- 
portion of cases these structural changes suffice to determine a cure, 
but in others a cavity still remains, lined with thickened pyogenic 
membrane, and discharging pus or serum, according to whether or 
not sepsis is present Under these circumstances extensive operative 
interference is necessary 

The Diagnosis of empyema is readily made by attention to the 
physical signs, and confirmation of such an opinion can be obtained 
by puncture with a sterilized hypodermic syringe A medium- 
sized needle should always be employed for this purpose, and it is 
well to insert it along the top of a rib after drawing the skm up or 
down, so that on removal a valvular puncture results The character 
of the organisms contained in the sample of pus thus withdrawn 
should, if possible, be ascertained, since it has been proved that the 
Prognosis depends much on this point Thus, an empyema due to 
the presence of pneumococci, presumably following a pneumonia, 
runs a mild course, and is readily cured, even by aspiration alone , 
one due to the ordinary pyogenic cocci is more acute, and requires 
. drainage with or without resection of a piece of rib The presence 
iof tubercle bacilli renders the outlook much more serious, whilst the 
r addition of septic organisms to any of the above aggravates the 
process and much impedes a cure The chromcity or not of the 
affection is also a most important element m the prognosis, since the 
later the treatment commences, the denser are the adhesions which 
bind down the lung, and the less the chance of its re-expansion The 
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character of the pus also varies with the organisms present , with 
pneumococci, the pus is yellow, creamy and laudable, whilst there is 
usually an abundant production of fibrinous false-membranes , when 
of streptococcal origin, the pus is usually thm and oily 

Treatment therefore should never be delayed , the earlier it is 
undertaken, the bettei the results 

AspuaUon may be adopted m the first instance, but is generally 
to be regarded as of an exploratory nature, though a cure will 
occasionally follow when the empyema is of pneumonic origin It is, 
however, sometimes of value in order to relieve for a time the 
pressure on the other lung and the resulting dyspnoea, and thus 
allow of the administration of an anaesthetic for the more serious 
subsequent operation 

Diatnage of the pleural cavity through an external incision is the 
treatment almost invariably necessary, and as a matter of mechanical 
convenience it is usually advisable to resect a portion of a rib in 
order that the dramage-tube may not suffer compression , especially 
is this the case m children The best site for opening a complete 
empyema has been much discussed, and it is probable that subsequent 
drainage is facilitated by making the opening well back, e g , in,fhe ninth 
space just external to the scapular line Possibly m children with a 
pneumococcal empyema, which is not likely to need lengthy drainage, 
a more convenient site may be selected in the fifth or sixth interspace, 
just behind the mid-axillary line , apart from these cases, an incision 
here is usually ineffective, and will require a subsequent counter- 
opening further back An incision is made along the course of a 
rib about 1^ inches in length, and the periosteum stripped up from 
both the superficial and deep aspects of the bone, so as to enable a 
curved raspatory to be passed beneath it , at least 1 inch of the rib 
is then cut away with bone pliers The parietal pleura is opened 
sufficiently to enable the finger to be introduced and the cavity 
explored, as also to allow of the removal of flaky masses of fibrin 
A large drainage-tube is inserted, just long enough to project into 
the pleural cavity, and the wound immediately covered, so as to 
prevent as far as possible the entrance of unfiltered air 

Formerly it was considered desirable to wash out the pus, but 
it has now been demonstrated that this is unnecessary and occa- 
sionally dangerous Several cases of sudden death have followed 
this practice, probably due to reflex irritation of the vagus In 
chronic cases, where sepsis has been admitted, irrigation is often 
beneficial, but the following points must be attended to (1 ) The 
fluid employed must be unirritatmg, though sterile , (11 ) it must be at 
the temperatuie of the body, neither too hot nor too cold , (111 ) it 
must not be injected with such force as to impinge against the 
pleura or against the upper surface of the diaphragm , and (iv ) free 
exit must be given to it, so as to prevent tension from accumulation 
within the pleural cavity 

If such treatment is undertaken early, the lung may be expected 
to expand quickly, the discharge steadily diminishing, and the 

59 



930 


A MANUAL Or SURGERY 


wound healing without delay , but, as we have already explained, 
this does not always occur, and then a fistula persists, leading 
into a cavity lined with a thick pyogenic membrane, discharging 
a variable amount of pus The best means of obtaining a cure 
in these cases consists m remo\al of the rigid external Avail, as 
by Estlandcj’s opciation, which is characterized by the excision of 
portion's of ribs comprising the outer Avail of the cavity It is 
usually carried out through a vertical incision m the axillary line, the 
ribs being freed from their periosteal connections, the amount 
excised necessarily varies according to circumstances, and is m some 
cases very extensive The fistulous track is enlarged, and the 
interior of the pleura carefully curetted and Avashed out, so as to 
remoA^e all necrotic and degenerating tissue , the panetes are then 
alloAved to fall back into contact, if possible, Avith the deeper layer, 
a drainage-tube is inserted, and the side firmly bandaged A modifica- 
tion of this proceeding is knoAvn as Sclicdc's operation, in Avhich not 
only are the ribs removed, but also the intervening tissues, so that 
the subcutaneous or muscular structures m the flaps are laid doAvn 
upon the prepared surface of the deeper layer of the pleura 

Necessarily, either of these methods of treatment is associated 
with considerable deformity, and also with a terrible Aveakemng of 
the side, and plans have been suggested to obAoate this by removing 
portions of a number of ribs before and behind, so as to leave the 
intervening segment free to collapse Avithout totally destroying the 
osseous thoracic boundary Another proceeding that has been 
recently practised with occasional success is the stripping of the 
thickened pleura aAvay from the collapsed lung, so as to enable it to 
expand once more (pulmonary decortication) Obviously such a 
procedure could only be of value Avhen the compression of the lung 
has not been folloAved by sclerosis , Avhilst infection of the pulmonary 
tissue has resulted m grave inflammatory disturbance and eA^en death 
It is more than doubtful whether this proceeding is eA^er justifiable 
Pneumotomy, or incision of the lung, has been undertaken for not 
a fewjStilmonary lesions, and the results obtained have been rather 
variable i For tubem daus-cavtties it is of little use They are 
usually situated at the apex of the lung and dram well , the original 
disease is not removed , and the general health is frequently so 
impaired that the shock of the operation hastens the inevitably fatal 
issue Hence it is only required m cavities located in the lower half 
of the lung, which drain badly, and the difficulty of diagnosing such 
a condition is considerable 2 For hrpjichiectases pneumotomy, though 
pnmd facie desirable, has given but little benefit, since it is uncommon 
for only one dilatation of the bronchus to exist In suitable cases, 
hoAvever, Avhere there is a good deal of foetid secretion, Avhich is with 
difficulty expelled, it may be useful 3 GangimC-oi the lung and 
pulmonary abscess usually follow acute septic pneumonia m debilitated 
individuals The expectoration is abundant and extremely offenswe 
The localization is made partly Avith the stethoscope, but mainly 
Avith the exploring needle The gangrenous area is often near the 
base of the lung Operation is frequently successful Of course, the 
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pulmonary abscesses of pyaemia, being multiple, are not suited to 
operative treatment 4 In hyda tid disease of the lung, incision and 
drainage have so considerably reduced the mortality that this method 
of treatment should alone be adopted 

As to the technique of the operation, the first thing is to locate the 
mischief, and this is effected partly by a careful attention to the 
physical signs, partly by the use of an exploring needle or syringe 
An incision is then made, and a portion of one or more ribs remo\ ed 
If the lung is adherent to the thoracic walls, and shows no signs of 
retracting, the operation may be continued , but if no adhesions are 
present, it may be well to pack the wound with gauze for a day or 
two, so as to determine their formation and thus shut off the pleural 
cavity The lung itself may be punctured with sinus forceps intro- 
duced along an exploring needle, and then opened, or may be incised 
with a cautery The abscess or other cavity is thus emptied of its 
secretion, and a drainage-tube inserted As a general rule it is 
unwise to scrape or irrigate it, for fear of a communication existing 
with any of the larger bronchi 

Pneumectomy, or excision of a portion of the lung, has been 
attempted m a few cases of tuberculous disease limited to the apex , 
the operation is, however, quite unjustifiable, since, if the affection 
is localized to the apex, it can often be cured by hygienic measures, 
whilst if it is more diffuse it cannot be extirpated Primary malig- 
nant tumours of the lung, moreover, are usually central, and the 
diagnosis can rarely be made early enough to warrant an attempt at 
removal The only conditions under which it is justifiable to excise 
portions of lungs are (a) when a hernial p rotrusion has become 
strangled through a small opening, and cannot be reduced , and 
(b) wliejn malignant disease of a rib has invaded the superficial 
porti on _ In the former case, the base of the protrusion is transfixed 
and ligatured prior to being cut away , m the latter, the disease is 
snipped away with scissors, and bleeding stayed by cautery, ligature, 
or plugging 

Wounds of the Heart 

Wounds of the Heart and great vessels are so usually fatal either 
immediately or within a few hours, that it is unnecessary to discuss 
them here in any detail If the patient does not die at once, he 
suffers from mtense shock and prostration, combined with a weak 
and turbulent action of the heart, great pain m the chest and 
dyspnoea, whilst the pulse is scarcely to be felt Free haemorrhage 
occurs if there is an external wound, but if the opening m the peri- 
cardium is small and valvular, the heart’s action may be brought to 
a standstill by the pressure of the blood within Should the patient 
survive, pericarditis generally supervenes, and is often of a purulent 
type A.s to Treatment , the great essential is to keep the individual 
absolutely quiet, and with the head low The external wound should 
be purified, but during the stage of primary shock no attempt should 
be made to explore it, either by finger or probe, for fear of dislodging 
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a clot Later on the question of exploration may be raised, and 
more than one case has now been published in which the surgeon 
h successfully sutured a stab-wound m the ventricle To expose 
the heart for this purpose it is usual to turn up a trap door flap of the 
chest wall, including portions of the fourth and fifth costal cartilages 
and ribs Other cases are reported in which a wound of the heart 
has healed spontaneously, and the patient survived for many years 

Effusion into the Pericardium, whether serous or purulent, may 
occasionally require surgical treatment in order to relieve symptoms 
of cardiac failure, due to the pressure of the exudate For serous 
pericarditis all that is needed is to aspirate the cavity This is 
usually undertaken close to the left border of the sternum m the fifth 
interspace, or inches from the left margin of that bone through the 
fourth or fifth interspace, so as to avoid the internal mammary trunk, 
which courses down about a finger’s breadth from the border 

For suppurative pericarditis an incision may be made in the same 
situation after removing the fourth or fifth costal cartilage, the cavity 
washed out, and even a drainage-tube inserted Care must be taken 
to prevent infection of the mediastinal tissues, and this can some- 
times be accomplished by stitching the pericardium to the panetes 
before opening it 

Asphyxia 

Asphyxia, or Apncea, is the term applied to indicate the condition arising from 
interference with or stoppage of the respiratory act If this has not proceeded to 
any great extent it is termed Dyspnoea, when, however, the obstruction is so 
marked that the patient is obliged to maintain the upright sitting position, the 
term Orthopnoea is applied to it 

The Causes of asphyxia may be classified as follows 

1 Conditions arising from the presence of abnormal contents within the air 
passages, c g , foreign bodies, blood clot or pus from the bursting of an abscess 
or aneurism serum as in cedema of the lung mucus or muco pus, as in 
bronchitis the consolidated exudation in pneumonia , diphtheritic membrane , 
or irrespirable gases eg , nitrogen hydrogen, carbonic acid gas, etc, as in 
suffocation Death by drowning usually arises from a similar cause, viz , the 
replacement of air by water in the respiratory passages 

2 Causes arising m the walls of the air passages, such as diminution of their 
lumen from inflammatory congestion, as in cedema of the glottis cicatricial 
stenosis , the presence of new growths, or the displacement of parts, as in cut 
throat or the falling back of the root of the tongue after partial excision of that 
organ 

3 Extrinsic causes, or those arising outside the air passages, eg, in the neck 
strangling, hanging, garrotting, etc , the presence of tumours, gucli as goitres or 
aneurisms a retro pharyngeal abscess or tumour, and, under exceptional circum 
stances displacement backwards of the sternal end of the clavicle Within the 
thoiax gradually increasing obstruction to the respiration may be caused by the 
presence of tumours, aneurisms, or effusion into the pericardium or pleura 

4 Nervous causes eg paralysis or spasm of the larynx, and paralysis of the 
diaphragm, either from peripheral lesions, such as the pressure of aneurisms or 
tumours on the nerve trunks or from central causes, such as a lesion in the 
upper part of the spinal cord or medulla It may also arise from paralysis of the 
respiratory centre as from an overdose of chloroform 

5 In many forms of cardiac disease the lungs may become engorged with 
stagnant blood, leading gradually to dyspnoea orthopnoea, and finally asphyxia, 
owing to the increasing difficulty in eliminating the excessive accumulation of 
carbonic acid 
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The Treatment of the different conditions giving rise to asphyxia cannot here 
be dealt with in extcnso We can only indicate the general plan of treatment to 
be adopted A rapid examination is at once made to ascertain, if possible, the 
cause of the mischief, and whether its onset has been gradual or sudden If it 
has been gradually developing, it is not uncommonly due to some thoracic con- 
dition which cannot be relieved , if, however, its onset has been sudden, and not 
the result of any evident lesion, the neck and chest should be bared, and examined 
for signs of traumatism, the mouth opened, the tongue drawn forwards, and the 
glottis examined with the finger to see that the passages are clear The patient 
should, if necessary, be removed into fresh air, and artificial respiration at once 
commenced Breathing can sometimes be excited by alternately dashing hot 
and cold water over the thorax, whilst electric stimulation of the phrenic nerve 
may also be undertaken, one electrode being placed over the neck, and the other 
on the epigastrium The administration of oxygen instead of air is useful during 
the earlier stages, whilst if the condition is due to cardiac disease with distension 
of the right side of the heart, venesection holds out the best hope of relief 
Obstruction within the larynx needs tracheotomy or intubation, as also other 
conditions associated with pressure on the trachea 
Artificial Respiration is required in a variety of surgical conditions, and can 
be undertaken by what is known as Sylvester s method In this the patient lies 
on his back, with a pillow beneath the shoulders, the mouth opened, and the 
tongue drawn forwards The arms are then grasped just above the elbows and 
drawn upwards above the patient’s head, so as to expand the chest through the 
action of the great pectoral muscles This position is maintained for about two 
seconds, and then the arms are lowered to the side, and pressed firmly against 
the ribs, so as to determine a forcible expiratory act At the end of about two 
seconds more the arms are again elevated and the same cycle passed through 
This should be repeated about fifteen times a minute, and the operator must be 
careful not to use too great violence, or to unnecessarily hurrv over it, as harm 
rather than good thereby results 

Another less satisfactory method consists m alternately compressing the lower 
part of the thorax and abdomen with the hands, so as to drive out a certain 
amount of air, and then by suddenly relieving the pressure the elastic expansion 
of the chest walls draws in a fresh supply 

In the Treatment of the Apparently Drowned the air-passages must 
be cleared as quickly as possible During the struggles of the 
drowning man water enters the trachea and is churned up with 
mucus, saliva, and perhaps blood into a froth which does not easily 
escape, but must be slowly squeezed out by the application of 
pressure to the back, whilst the patient is lying face down At the 
same time artificial respiration must be maintained, and it is obvious 
that Sylvester’s method is not an ideal plan under these circum- 
stances Dr R L Bowles has elaborated a procedure for these 
cases which admirably suits their requirements, and we have much 
pleasure m quoting his instructions vevbatwi, and introducing the 
illustrations which he has kindly placed at our disposal 

‘Treat the patient at once and on the spot Undo any tight 
clothing Kneel and place the patient on the right side and quickly 
wipe out the mouth and throat 

‘ If there are no signs of breathing, spread a handkerchief on the 
ground where the patient’s mouth will come, and carry out 

1 Movement No 1 — Turn the patient flat on the stomach, and at 
once with widespread hands press gently but firmly for three or 
four seconds on the back of the ribs on both sides to squeeze out the 
froth, fluid, or foul air (Fig 342) Then suddenly remove the hands 
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to allow the entrance of air by the natural recoil of the ribs, and 
proceed to 

‘ Movement No 2 — With the right hand grasp the patient’s left 
shoulder , with the left hand take his left wrist, place it against his 



Fig 342 — Treatment of the Apparently Drowned — Movement No x 



Fig 343 — Treatment of the Apparently Drowned — Movement No 2 

hip, and roll him towards you on to his right side (Fig 343) This 
movement should take about two seconds 

‘ Repeat first and second movements in succession for ten minutes 
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or more (if necessary), when some of the froth or fluid will have 
drained away from the lungs, and then proceed to 

‘ Movement No 3 — Each time the patient is rolled from the 
stomach on to the right ride, take hold of the left or uppermost arm 
and raise it above the head m a line with the body This movement 
expands the chest still more and allows air to enter the upper left 
lung (Fig 344) Then bring the arm down to the side, roll the 
patient on to the stomach, and begin again at movement No 1, and 



Fig 344 — Treatment of the Apparently Drowned — Moiement No 3 

continue each movement m succession as before, for an hour or 
until signs of natural breathing begin 

‘ Always turn the patient on to the right side, never on the left, 
and under no circumstances on the back From time to time wipe 
away froth from the mouth and nose 
* The neck should be kept fairly straight and the chm away from 
the breast-bone, the head may then be left to take care of itself, 
and the face will take no harm, as it will remain chiefly on its side, 
and yet perfect drainage will be ensured ’ 




CHAPTER XXXIII 

DISEASES OF THE BREAST 

Congenital Malformations of the breast are much more common than 
is usually supposed One or more accessory breasts ( polymastia ) or 

nipples are found either below the 
normal one or just above it, but 
sometimes they have been found m 
the axilla, on the outer side of the 
thigh, or other curious situations 
They are often of a most rudi- 
mentary nature, but in a few cases 
they have secreted milk The 
existence of these structures pio- 
bably explains the occasional 
origin of cancer m unusual situa- 
tions, such as the axilla Very 
rarely the breasts are entirely 
absent {amazia) Occasionally 
the male breast becomes enlarged 
to the size of an ordinary virgin’s 
breast ( gynecomastia ) , the organ 
is usually functionless, although 
lactation has been known to occur, 
and the overgrowth mainly affects 
the stroma The condition may 
be associated with imperfect or 
irregular development of the 
sexual organs 

Fig 345 -Diffuse Hypertrophy of Dlffuse Hypertrophy of the 

THE LjREASTS « . /t"' \ x r 

, breast (Fig 345) consists ot a 

w * g /L a i ed Slxteen , “ d t a general enlargement of the organ, 

hall years, and both organs had to ? , Jx ' 

be removed The left breast weighed both gland substance and mter- 

9l lbs , the right breast g lbs stitial tissue participating m the 

process, and hence the breast 

becomes firm and indurated It may be uni- or bi-lateral, perhaps 

more frequently the latter, and generally occurs m adolescents The 

size varies considerably, but the breasts may become enormous, 
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hanging down by their weight, and perhaps to such an extent as to 
rest on the knees of the patient when sitting They are usually 
painless, although sometimes neuralgia is noticed Functionally 
they are useless, as even if the patient becomes pregnant, secretion 
of milk but rarely occurs No cause can be assigned for the over- 
growth, and the only treatment is amputation, when the increased 
size is causing discomfort 

Affections of the Nipple 

Fissures of the Nipple (cracked nipples) 'seldom occur apart from 
lactation, and may usually be traced to a want of care and cleanliness 
on the part of the mother, associated with a tender condition of the 
skm, which might have been prevented by bathing the parts during 
the later weeks of preg- 
nancy with spirit, so as to 
harden them The actual 
lesion is brought about by 
leaving the nipples wet 
after nursing Xhe^super- 
ficial layers of epithe lium 
become macerated, andHre 
^-easily-rubbed, off,~thus~ex~- 
posing the more delicate 
an d~sensitr verdg§per-parts, 
which irptaW-and m- 
ited-acts 

of suc tion As a result, 
nursing becomes painful, 
and if persisted m, the 
wound may be infected, the 
inflammation spreading to 
the breast substance along 

the ducts or lymphatics, or i 

extending along the super- F j G 34 6 -Chancre of the Nipple {From 
ficial lymphatics to the Photograph and Sketch lent m Pro- 
axillary glands fessor Rushton Parker of Liverpool) 

Treatment — The best 

way to prevent the occurrence of cracks is to bathe the nipples with 
some dilute antiseptic, such as boric acid lotion, immediately after 
nursing, and then to dry them thoroughly If at all tender, a little 
powdered boric acid and starch may be dusted over them m the 
intervals When a fissure has formed, it should be dressed with 
cooling or antiseptic lotions — e g , lotio plumbi or lotio acidi bonci 
Sometimes more stimulating applications are required, such as a 
solution of sulphate of copper, or even of nitrate of silver It is also 
recommended to paint the sore with equal parts of glycerine and 
sulphurous acid 

Eczema of the Nipple may be of a simple nature, needing nothing 
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but ordinary treatment, or it may take on special features, being then 
known as Paget’s Disease ( AcimahUs maligna), a condition really due to 
a carcinomafolfs "development m the skin It is seen, but very rarely, 
m parts other than the breast It presents a smooth, red, raw surface, 
discharging an abundant yellowish viscid fluid, and may occasionally 
spread widely beyond the areola It is almost invariably followed by 
a cancerous tumour beneath the nipple, which may resemble either a 
duct cancer or an ordinary scirrhus No local treatment is of any 
avail, and the disease, when once recognised with certainty, is best 
treated by removal of the breast and axillary glands 

Abscess of the Areola is not uncommon in young girls about the age 
of puberty, arising in the sebaceous follicles, and requiring no special 
notice 

Chancre of the Nipple (Fig 346) is rarely seen in the mothers of 
syphilitic children (Colies’s law, p 152), but much more commonly in 
wet nurses It usually presents as a shallow ulcerated surface with a 
well-marked, raised, and indurated border Not uncommonly the 
condition is symmetrical 

Primary Tumours of the Nipple are met with, such as papilloma, 
sebaceous cysts, and occasionally epithelioma 

Inflammatory Affections of the Breast 

Acute Mastitis is naturally most often observed m Interim al wome n, 
owing to the sudden establishment of function m the'breast after the 
birth of a child, and to its maintained activity during lactation It 
results most commonly from a sore or cracked nipple, through which 
pyegen4e--ergamsm5--flnd their way into the breast substance, either 
along the lymphatics or the gland ducts In the former case the 
inflammation is mainly interstitial m character, the pus diffusing itself 
widely between the lobules , m the latter the pus forms primarily 
within the alveoli of the glandular substance, but subsequently spreads 
beyond it Sim ple obstruction t o one or more of the ducts from in- 
flammation of the nipple, without any external wound, also determines 
an attack of mastitis, which ls-frequently non-suppurative m character 
In non-puerpei al women acute mastitis may result from -rnyury^ or may — ; 
be_py£emie-rn-Qrigin Occasionally a metastatic inflammation of the 
breast occurs after the disappearance^-of the parotT3~~5welhng m 
mumps , whilst in.gmN about the age .of pube rty a subacute inflamma- 
tion, involving both the breast and areola, and even terminating m 
suppuration, has been observed In -ffewty - bom --HTfaiits a similar 
inflammation, occasionally running on to suppuration, has been seen, 
possibly resulting from an infection of the gland ducts during birth 
with cocci from the maternal passages A slight enlargement, with 
congestion of the breasts, often occurs after birth, and may be due to, 
or is certainly aggravated by, the foolish habit followed by ignorant 
midwives of pulling or forcibly squeezing them m order * to break the 
nipple-strings ’ 

Signs and Symptoms — An inflamed breast is characterized by the 
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organ becoming swollen, acutely pamful, and tender The gland 
lobules are felt to be enlarged and indurated, whilst if lactation is pro- 
gressing, the secretion is to some extent impaired , but owing to the 
inability of the mother to allow the child to relieve the organ, on 
account of the pain produced thereby, considerable tension results 
from accumulation of milk If suppuration follows, the skm over the 
breast becomes red and oedematous, and, according to the situation of 
the pus, three different forms of acute abscess of the breast are 
described (a) Snpvamammav AHibscess is the term applied to a collection 
of pus m the subcutaneous tissues , it is often entirely unconnected 
with the organ, or may originate m the superficial lobules It is strictly! 
limited, amj_does-noh-hi i rtow-deepfy , coming readily to the surface 1 
(b) An mtraviammary abscess is that most commonly met with, the pus! 
developing within, and distending the lobules, or infiltrating the cellular 
tissue around them , it is usually diffused widely throughout the organ, 
and may point at several spots When very acute, or m debilitated 
women, especially if it has been allowed to progress without tr eatm ent, 
the inflammatory process may actually determine gangrene' 1 of the 
gla ndul ar-t-issue (c) A silbmammary abscess is one forming m the cellular 
tissue beneath the breast It may spread from the deep lobules, but 
more frequently arises m connection \vrth_jiisease_oL some- of -the - 
adjacent-nbs'Orcai tilages, or as~a~eeHulitfs In these cases the breast 
is pushed forwards, and becomes prominent, floating, as it were, on a 
bed of pus The abscess usually points at the periphery of the organ, 
pertepsmrrrHVeral'placesr but most^nmrorriym±The-4ower-and-outer 
quad rant 

inflammation of the breast occurs m women who are anaemic and 
weakly Even the simple forms are associated with some fever and 
malaise, and this becomes greatly exaggerated if suppuration ensues, 
owing partly to the severe pain thereby induced, and partly to the 
absorption of toxins 

The Treatment of simple acute mastitis consists, m the first place, 
m supporting the inflamed gland by means of a sling or bandage, and 
in binding the arm to the side, so as to keep at rest the pectoral muscle, 
on which it lies Fomentations are then applied, and any tension due 
to retained secretion is relieved by the breast-pump The bowels are 
opened, and the patient placed on a light and nourishing diet, whilst 
stimulants and tonics, such as iron and quinine, may be judiciously 
administered 

As soon as the acute stage has passed, friction with warm oil, or 
the inunction of a belladonna ointment, is advisable 

When suppuration is threatening, the breast may be poulticed 
until fluctuation is detected , but under no circumstances must the 
abscess be allowed to burst into the poultice, and thus become septic 
If such a practice is permitted, chronic suppuration ensues, and the 
bieast may become riddled with sinuses The most rigid asepsis 
must be maintained m these cases, and as soon as pus is evidently 
present, an incision should be made to permit of its escape In the 
supiamammaiy \anety it matters little m which direction the cut is 
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made, since the pus is always superficial to the breast tissue In the 
true mhamammavy abscess the incisions should radiate from the nipple 
One or more may be- needed, and these should be made with a free 
hand, so as to allow of the insertion of the finger, and the opening up 
of any pockets or lobules which are distended with matter A 
dramage-tube is inserted for a time, and gradually shortened day by 
day, until its entire removal is permissible When-the-chref~tnGisions--- 
are_needed~aboxe_the-nipple,-'Tt is. often—- wise-to’-mateTT counter--- 
^opening , m tjie_ lower half of the breast, and generally on the outer 
side, to permit of more efficient drainage With such treatment the 
best of results may be attained, and it is interesting to note how 
quickly the contour of the breast is restored, and how slight is the 
permanent injury inflicted on the parts The submammary abscess is 
best opened towards the lower and outer side, but also at any spot 
where pus points 

If septic sinuses persist after an abscess has burst, their orifices 
should be enlarged, and their walls thoroughly scraped and dis- 
infected , deep cavities should be efficiently drained and stuffed with 
gauze, so as to ensure the wounds healing by granulation 

Chronic Mastitis occurs m two forms — one, a localized affection 
of one segment of the breast (chronic lobar mastitis), the other 
involving the smaller lobules and interstitial tissue (chronic lobular 
or interstitial mastitis) 

1 Chronic Lobar Mastitis is by no means unfrequent as a result of 
imperfect involution of the organs at the cessation of lactation, but 
may arise from blows or squeezes, and especially in young women , 
it may also follow a subacute or acute attack, which has not ended 
m suppuration It is characterized by an enlargement of one or 
more lobes of the organ, which are usually tender, and often exces- 
sively painful, the pam being of a neuralgic character, and increased 
during menstruation The condition is of comparatively little impor- 
tance, but may give rise to a great deal of anxiety and worry All 
that is necessary in the shape of Treatment is to supportthe part and 
keep the arm at rest m a sling, whilst an ointment containing bella- 
donna, or a belladonna plaster, may be applied 

2 Chronic Lobular or Interstitial Mastitis is an affection of much 
interest, which occurs most frequently m women with small or 
atrophic breasts, who have passed, or are near to, the climacteric, 
being then merely an exaggeration of the sclerosis which occurs 
normally at that epoch It is, however, sometimes met with at an 
earlier age It may involve the whole of one or both breasts, or may 
be limited m its development to a portion of one breast, and is then 
likely to be mistaken for a malignant tumour Pathologically, it is 
characterized by diffuse overgrowth and infiltration of the connective 
tissue, which becomes sclerosed and thickened This is associated 
with well-marked epithelial proliferation, so that sometimes m the 
earlier stages the acmi are filled with a thick cheesy or grumous 
material which can be squeezed out m thread-like masses, often of a 
dirty brown or greenish-yellow colour Cysts are formed m the 
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gland tissue, partly by liquefaction of this proliferated epithelium, 
partly by exudation into the acini of serous fluid, which is unable to 
find an exit owing to the pressure of the interstitial growth Such 
are known as ‘ involution cysts,’ and the fluid contained therein is 
usually clear and limpid, but may be broivn and turbid, from 
admixture of blood , mtracystic growths are not present As a rule, 
many of these cysts are scattered widely through the breast sub- 
stance, but they are small and insignificant, occasionally one or 
more of them become notably enlarged, and give the patient the 
impression of a tumour 

Clinical History — The condition often passes unnoticed m the 
early stages, until a distinct lump has formed, which is nodular and 
indurated to the touch, and often very painful The breast may be 
somewhat enlarged, and there is, perhaps, some retraction of the 
nipple, owing to contraction of the interstitial tissue , but this is by 
no means an essential feature A scanty serous discharge from the 
nipple is sometimes noticed The skm seldom becomes adherent to 
the swelling, whilst the lymphatic glands m the axilla may be enlarged 
and tender owing to sympathetic irritation On careful examination 
of the breast, the affection is rarely limited to one particular region, 
for although a distinct enlargement of one portion may be present, 
yet the whole organ feels more or less ‘ lumpy,’ and not unfrequently 
the other breast participates m the same change Small, rounded, 
elastic spots can often be detected on careful palpation, and indicate 
the presence of cysts There may be but little pam, although this 
is sometimes one of the most marked features of the case , it is of a 
neuralgic type, and usually increased at the menstrual periods 

If left to run its course, the disease may remain much m the same 
condition for many years, and even m time disappear, but more 
frequently it slowly progresses, and then results m one of three con- 
ditions (a) General atrophy, the breast becoming shrunken, hard, and 
nodular (6) More frequently general cystic disease follows, a condition 
m which the organ becomes transformed into a number of cysts held 
together by dense connective tissue ( c ) There is some question as 
to whether or not cancer is a sequela of this disease , but there is 
abundant evidence to prove that any continued source of irritation 
m an organ like the breast renders an individual with a cancerous 
tendency more liable to its development 

The Diagnosis is sometimes easy, but the condition often simulates 
somewhat closely a scirrhous tumour The chief points of distinction, 
however, he m the facts ( 1 ) that the whole breast is more or less 
involved, (n ) that the opposite organ is very often similarly affected, 
(m ) that enlargement of the axillary glands is less common than in 
scirrhus, and even if enlarged they are not hard, as m the latter 
disease , (iv ) that the skm is usually free from the mass , (v ) that 
the tumour is never adherent to the pectoral fascia, nor is it of the 
stony hardness of a scirrhus, and (vi) that it is often more dis- 
seminated and less defined than a cancerous growth (vn ) More- 
over, on careful palpation with the flat of the hand, it is often impos- 
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sible to make out any distinct lump, the so-called tumour merging 
into the surrounding tissues , this nevei occurs in scirrhus, the growth 
always being easily detected with the flat of the hand Small cysts 
can also be felt as localized elastic spots in the inflammatory mass 
Of course it is possible for the two conditions to co-exist, and m 
doubtful cases an exploratory incision, and microscopic examination 
of a portion of the tissue, can alone be depended on 

Treatment — In the early stages fuction with some sedative appli- 
cation may be used at the same time that the breast is supported, 
and freed from the irritation of badly-fittmg stays Firm and equable 
piessure, as by strapping, is also useful m some cases, whilst iodide 
of potassium may be administered If a definite tumour is present, 
or if many cysts can be detected, and especially if the patient is 
anxious and worried about herself, it is wise to remove the affected 
portion, or even better to excise the whole breast, especially when 
there is a family history of malignant disease 

Localized or Encysted Chronic Abscess is usually associated with 
pregnancy, and is characterized by the formation of an indurated 
mass in the breast substance, which slowly softens, giving rise to a 
sense of fluctuation, although when the abscess walls are very thick, 
as is often the case, it may be exceedingly difficult to detect this 
Retraction of the nipple is not uncommonly present, and the axillary 
glands may be enlarged The condition has frequently been mis- 
taken for a tumour, but is recognised from it by its incorporation 
with the breast substance, by its lack of definition, and by the fact 
that on careful examination elasticity can be felt at its centre, which 
is almost always less resistant than the margin, whereas the opposite 
is the case with a tumour In cases of doubt the insertion of a 
grooved needle or an exploratory incision will settle the diagnosis 
Some few of these chronic abscesses of the breast are of a tuber- 
culous nature 

Treatment consists m opening the abscess cavity, scraping out its 
interior, disinfecting with pure carbolic acid, if tuberculous, and 
draining or stuffing it 

Diffuse Tuberculous Disease of the breast is not so uncommon as 
was formerly supposed Scattered nodules of caseous material are 
developed in the mteracmous tissue, which break down into pus, and 
come to the surface at various spots The breast may thus become 
riddled with sinuses discharging caseous pus It may be associated 
with tuberculous disease of the lungs, whilst a like affection may 
arise secondarily m the axillary glands , possibly m some cases the 
primary trouble lies m the glands, the breast being subsequently 
involved 

Treatment should be carried out, if possible, by incision, scraping, 
and purification of the cavities , but if the tuberculous foci are 
multiple, it is wiser to amputate the breast 

Occasionally a chronic tuberculous submammary abscess forms as a 
result of a similar affection of the ribs or costal cartilages It 
develops slowly, pushing the breast forwards, and is easily recognised, 



DISEASES OF THE BREAST 


943 


although the causative lesion can only be ascertained by exploration 
It must be opened thoroughly, and its wall scraped and disinfected, 
whilst attention is also directed towards the affected bone 

Syphilitic Diseases of the Breast — As already pointed out, a 
primary sore may be met with on the nipple , secondary mucous 
tubercles, or condylomata, are found m a similar situation or beneath 
a pendulous breast, whilst superficial and deep gummata have m 
rare cases formed m the tertiary period of the disease 

Cysts of the Breast 

When the structure of the breast, its abundance of ducts and 
alveoli, and its complex lymphatic distribution are considered, it 
is not surprising that many different forms of cystic change are 
associated therewith The following are the more important 

i Acinous or Retention Cysts arise, as the name suggests, from 
some obstruction to the ducts or lobules, whereby the secretion of the 
organ is unable to escape They are met with most frequently m 
women during or after the puerperal period, a milk cyst, or galactocck , 
being then produced It usually results from compression of one or 
more of the ducts, connected with a sore nipple, "and contains inspis- 
sated milk , it forms a rounded swelling, and is located near the 
nipple The wall is lined with cuboidal or columnar epithelium, 
according to whether a portion of the lobule or the duct itself is 
implicated , if, however, it attains any great size, the epithelium may 
become flat and squamous This is surrounded by a fibro-cicatricial 
layer, the thickness of which increases with the chromcity of the 
case It is treated by laying the part open, removing the contents, 
and stuffing or draining the cavity 

Similar glandular cysts form, as already described, m the course 
of chronic interstitial mastitis, and are then known as involution cysts , 
in long-standing cases, general cystic disease of the, breast may 
supervene 

Retention cysts have also been described as resulting from irrita- 
tion of the nipple, as, for instance, when a young non-pregnant woman 
constantly puts a baby to her breast , the organ becomes enlarged, 
the epithelium proliferates, and a thin serous fluid is secreted, which 
does not entirely escape and by its distension of the lobules gives 
rise to what may be termed nutation ,cysts They may in time 
undergo spontaneous absorption, but Enchsen describes a case of 
this nature m which the swellings did not disappear until the patient 
subsequently became pregnant 

Again, one frequently finds cystic dilatation of the ducts and 
lobules arising in connection with certain tumours of the breast, 
such as duct papilloma, duct cancer, or cysto-adenoma In the 
latter cases haemorrhage from the contained growth is often seen, 
giving rise to a blood stained discharge from the nipple A scirrhous 
grow r th also occasionally starts from the wall of an acinous cyst 
In most of these retention cysts, discharge from the nipple occi / 
on squeezing the organ / 
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2 Interacmous Cysts develop in the interstitial tissue of the breast 
(a) Serous Cysts originate, it is supposed, from a dilatation of 

lymph spaces They may be uni- or multi-locular, perhaps more 
frequently the latter They are lined by a smooth, shiny layer of 
endothelium, and contain serum, perhaps blood-stained, and m old- 
standing cases cholesterine , being separate from the gland substance, 
they never give rise to a discharge from the nipple, and mtracystic 
growths are unknown They are usually surrounded by a wall of 
connective tissue which may become exceedingly thick and dense 
Occasionally, however, they project under the skin, and if the walls 
remain thm, fluctuation, and even translucency, can be observed, 
leading to the condition sometimes badly termed a hydwcch of the 
beast 

The Diagnosis of a serous cyst, if the wall is thick, is often a 
matter of considerable difficulty, as it resembles m many ways a 
scirrhus It is recognised, however, by the facts that the growth 
is incorporated with the breast substance, usually occurring near its 
under surface , that on careful examination an elastic resistance 
is transmitted to the fingers, quite distinct from the stony hardness of 
a scirrhus , that there is no retraction of the nipple and no enlarge- 
ment of the axillary glands, whilst, as a rule, the patient complains 
of but little pam The diagnosis in cases of doubt may be readily 
determined by inserting a grooved needle, or by an exploratory 
incision, which should be made of sufficient depth to ensure the 
thorough division of the mass, for fear that a small cyst surrounded 
by walls of fibrous tissue, half an inch, or even an inch, m thickness, 
should be mistaken for a solid tumour 

Treatment — Although it may suffice to lay the cavity open and 
dram it, it is decidedly wiser to remove it completely 

(i b ) True Hydatid Cysts are occasionally met with, manifesting the 
general characteristics described at p 220 

3 Cysts may also arise xn connection with cancerous or sar- 
comatous tumours, from degeneration of tissue in the former case, 
and from hsemorrhage into the substance of the latter 

4 Dermoid Cysts are described , but it is a little doubtful whether 
old galactoceles have not been mistaken for them 

/ 

Tumours of the Breast 

In investigating any case of tumour of the breast, the surgeon 
must never arrive at a hasty conclusion, but only give an opinion as 
to its nature after careful and detailed examination Thus, the age 
and previousjustory of the patient should be considered, as also the 
family history Simple tumours generally arise at an earlier date 
than the malignant, whilst the sarcomata usually affect younger 
individuals than the carcinomata There can be little doubt, more- 
over, as to the occasional tendency of tumours to run m families 
The length of time for which the swelling has been observed should 
be ascertained, and whether or not it varies m size at the menstrual 
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periods The general appearance of the patient should be noted, as 
also the fact whether or not pam, local or neuralgic, is experienced 
It is not unusual for pain to be referred to that part of the shoulder 
supplied by the posterior division of the second intercostal nerve, the 
anterior branch of which goes to the breast A careful inspection 
of the organ should then be made, comparing it with the opposite 
breast, so that any signs of asymmetry may be noted Dimpling of 
the skm, projection of the tumour or of the whole gland, and the 
situation and condition of the nipple, are the chief points to which 
attention should be directed Examination of the tumour with the 
flat of the hand, accompanied by gentle pressure of the finger-tips, 
must then be undertaken , it is not enough to pick up the breast 
substance between the fingers, as thereby false impressions are 
obtained The relation of the tumour to the gland, its shape, its 
consistency, whether fluctuating or not, and its mobility on super- 
ficial, deep, and surrounding parts, should all be investigated To this 
end the breast must also be examined with the arm raised well above 
the head, so as to put the fibres of the pectorahs major on the stretch , 
transverse movement of the organ across the fibres is always possible, 
unless the growth is fixed to the thoracic wall , movement m the 
direction of the fibres is at once limited if the tumour has invaded 
the muscle, or even if the overlying fascia is seriously involved 
Finally, the lymphatic glands m the axilla must be carefully examined, 
as also, in suspicious cases, the supraclavicular glands and the 
opposite breast and armpit 

The chief types of tumour met with m the breast may be arranged 
m three groups the adenomata, the sarcomata, and the cancers A 
few other conditions have been observed, but are so rare that they need 
no special description, e g , lipoma, fibroma, chondroma, and osteoma 

Adenoid Tumours of the Breast — This group includes the two 
forms of fibro-adenoma (the hard and the soft) and the cysto-adenoma 
All are characterized by the existence of spaces lined with epithelium, 
which does not extend beyond the basement membrane The spaces 
may contain a variable quantity of fluid, and in some cases mtra- 
cystic growths are a prominent feature The interstitial tissue is 
sometimes of a very embryonic type 

A pure Adenoma is said to occur, but is very uncommon Its 
texture would be identical with ordinary mammary tissue, and its 
characters with those of a fibro-adenoma, except that it is a little softer 

The Hard Fibro-adenoma (or Adeno-fibroma) is the most common 
mammary tumour met with in young people before the age of thirty , 
it is often attributed to a blow or squeeze, and doubtless correctly 
It occurs as a more or less rounded or oval mass, which, if placed 
superficially, moves freely m the breast substance, and, indeed, may 
be described as floating in it (Fig 342) , if situated deeply, it still 
appears freely moveable, but its definition is less evident Sometimes 
several such growths are found in the same breast A fibro-adenoma 
is usually firm and more or less elastic m consistency, of slow 
growth, and it may be either painless, or in anaimic and neurotic 

60 
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women exceedingly painful, the pam often increasing at the menstrual 
periods There is no concurrent enlargement of the axillary glands, 
unless arising from other causes, and no retraction of the nipple, 
with which it is entirely unconnected , the skin over it does not 
dimple The general health is unimpaired unless the patient is 
suffering from an associated anaemia On section after removal the 
tumour is of a grayish-white colour, becoming pmk on exposure to 
the air It is more or less foliated in texture, being compared by 
Virchow to the section of a cabbage, no juice can be obtained on 
scraping the cut surface with a scalpel, although on pressure some 
fluid of a thick glutinous or mucoid nature may escape Microscopi- 



Fi'J 347 — Fibro adenoma Mamms (From Museum of Royal College 

of Surgeons ) 

cally, the tumour consists of imperfectly developed glandular ele- 
ments, surrounded by a considerable amount of firm interstitial 
tissue, but ducts are never present The tumour is distinctly encap- 
suled, except at the one spot, through which vessels enter, and at 
which it is connected with the neighbouring mammary tissue It is 
stated that fibro-adenomata are occasionally converted into sarcomata, 
thus changing their type from simple to malignant , the evidence, how- 
ever, as to this is not conclusive 

The Diagnosis is readily made if the above signs are considered 
An adenoma differs from chronic interstitial mastitis or a serous 
cyst by its exact definition and free mobility, whilst from malignant 
tumours it is distinguished by its slow rate of growth, and its freedom 
from adhesions either to the skin or to surrounding parts 
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The Treatment consists in its removal, which is easily effected by 
cutting down upon the tumour m a direction radiating from the 
nipple, until the capsule is reached, when the mass is enucleated from 
its surroundings with a few touches of the knife When the growth 
is present in the upper half of the breast, a crescentic incision may 
be made along its lower border, and by burrowing upwards under the 
organ, the tumour can be removed from behind , the scar will be 
subsequently hidden 

The SoffeJPibro adenoma differs from the above mainly m the 
increased rate of growth, in its soft consistency, and in the fact that 
themffersKtial tissue is of a moreTmbryomc character, and, indeed, 
is often of a mucoicL-nature , it is sometimes incorrectly termed an 
adeno-sarcoma It usually occurs in women at a somewha t earlier „ 
period^oOife than sarcoma or cancer — viz , between the ages of 
twenty-five and thirty-five It may consist from the first of a 
localized tumour, increasing rapidly m size, or it may possibly 
commence as a hard fibro-adenoma, which, after remaining quiet for 
a time, takes on a more active de\elopment It remains, however, 
throughout its course strictly encapsuled, and when large may lead 
to pressure-atrophy of the true gland substance It is soft and 
elastic in consistency, usually painless, and freely moveable on the 
surrounding breast tissue The skin over it remains healthy, 
although distended and atrophic when the tumour is of large size , 
the nipple shows no sign of retraction , the axillary glands are not 
involved, and there is no systemic invasion On removal the section 
is similar to that of a fibro-adenoma, but cysts are often present, as 
also areas of mucoid softening, somewhat resembling sago It can be 
readily removed in its entirety, and does not tend to recur 

Cysto-adenoma (Syn Cysto sarcoma, Adenocele, Intra-canalicular 
Adenoma, etc ) is a condition characterized by a marked development 
of mtracystic growths, fibro-papillomatous m nature, within the 
dilated acini of a newly - formed mass of adenomatous tissue, or 
within the smaller ducts (Fig 348) It usually has a definite capsule, 
and then the normal gland tissue may be pressed aside, and perhaps 
atrophies Several cysts are, as a rule, present, and may be of great 
size, the mtracystic growths also varying m amount Sometimes 
there is only one large cauliflower-like mass in a cyst , sometimes there 
are several smaller pedunculated growths They are coi ered with 
epithelium, which is cuboidal or columnar , they are exceedingly 
vascular, and haemorrhage into the cavity of the cyst frequently 
occurs, as also a blood-stained discharge from the nipple They are 
due to a proliferation of the mteracinous tissue, which pushes the 
epithelial wall of the duct or acinus before it The tumour pro- 
duced is irregular in outline, owing to the projection of the cysts , it 
is usually painless, and unaccompanied by enlargement of the axillary 
glands , if of large size, blue veins are seen coursing over it In the 
later stages the capsule becomes adherent to the integument, and, 
finally, owing to the pressure of the tumour, the skm may gn e way, 
allowing the growth to protrude This will be followed by the 

bo — 2 
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development of a fungating mass, which bleeds readily, and becomes 
extremely offensive With care a probe can be passed between the 
mtracystic portion of the growth and the thinned and stretched skin, 
which has merely given way, and is not incorporated with it , this 
fact is a ready means of distinguishing this condition from a fungatmg 
encephaloid cancer The tumour is essentially benign m nature ; it 
is never disseminated generally, and can be readily and completely 
removed, so that there is but little tendency to recur In the early 
stages it is unnecessary to take away the entire breast if the tumour 
can be efficiently dealt with otherwise, but m the later stages the 
whole organ should be excised 

Somewhat similar in nature to the above is the condition known as 
a duct papilloma This is characterized by the development of a soft 



Fig 348 — Cisto-adenoma Mamma: (Museum or Roial College of 

Surgeons ) 

The fibro papillomatous growths are seen projecting from a large cyst, into which 
a bristle, passed down the nipple, enters A glass rod has been passed 
through a perforation in the skin into the cyst 

polypoid papillomatous mass, generally of small size, in the interior 
of one of the terminal galactophorous ducts, which in consequence 
becomes dilated A discharge of blood stained serum results, and 
there is usually but little tumour to be felt, although the nipple 
may be slightly pushed forwards and rendered prominent It is often 
the precursor of a duct cancer Amputation of the breast will m many 
cases be needed, but it may be feasible m some to deal with the 
tumour alone 

Sarcoma of the Breast is not a common disease (2 to 8 per cent of 
all mammary tumours) It originates m the connective tissue of the 
organ, being deeply placed m its substance, or perhaps more fre- 
quently developing m the outer and upper quadrant It is of two 
chief types (a) The j ound -celled sarcoma forms a soft, somewhat 
elastic swelling, which grows rapidly, and alth ough often limited at . 
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first by a fi brous membrane, the rapanle wnnsr nrJafer-guze.a way, 
allowing the growth to become diffused through the organ It 
sometimes gives rise to secondary growths m the axillary glands, or 
becomes disseminated throughout the body by means of the blood- 
vessels Cysts often occur in its substance, resulting either from 
haemorrhage or occasionally from the dilatation of an incorporated 
glandular alveolus , m the latter case the cavity will be lined with 
epithelium Myxomatous changes are also not unfrequently observed, 
and in the more rapidly growing recurrent tumours the mass is often 
a true myxo-sarcoma It usually occurs m women b e tween the a ges 
of— fchtftvl and forty, t e , samewhat-earlierL_tharu.scirrhus,._wiiilst J its 
rapid_growth and the absence of retraction of thejupple o r dimplin g 
of the skin~arFli^M^!agnbsficTe .atu£es Should pregnancy follow, 
the tumour may increase in size at an alarming rate In the infil- 
trating forms it is almost impossible to distinguish it from encephaloid 
cancer, except on microscopic examination ( b ) A spindle - celled 
sarcoma, or fibro sarcoma, is also met with, forming a rounded or 
oval tumour, more limited than the above, and growing somewhat 
less rapidly It somewhat simulates an adenoma, but is more closely 
connected with the breast substance The axillary glands are but 
rarely involved, and the sarcomatous nature is recognised by the 
microscope and by the great tendency of the growth to recur even 
after apparently complete removal , on account of this latter feature, 
the name of ‘ recurrent fibroid tumour ’ (Paget) was formerly applied 
to it The recurrences generally take place at gradually diminishing 
intervals, and the tumour may then become softer and more vascular , 
occasionally the tendency to recur seems to wear itself out after the 
performance of several operations 

The Treatment of sarcoma mammae consists in the removal of the 
entire organ at as early a date as possible, together with the axillary 
glands 

Cancer of the Breast 

No organ of the body, with the exception of the uterus, is more 
frequently the seat of cancer than the female breast , it also occurs in 
the male subject, but is about a hundred times less common than m 
the other sex 

JEtiology — The breast is an organ subject to great changes in 
functional activity, richly supplied with blood, and closely associated 
by nervous connections with other organs of the body, especially the 
uterus At the climacteric its functions are at an end, and as it 
always undergoes a certain amount of fibrosis or degeneration, it can 
be readily understood that changes are very likely to ensue which 
may result in the formation of a cancerous tumour Such is usually 
met with after the age of forty, although the disease may pro\e fatal 
at a much earlier date It equally affects women who have borne 
children and nulliparm, and the question whether or not the woman 
has nursed her children seems to have but little influence The l eft 
breast is more often affected than the right It is frequentlj attri- 



95 ° 


A MANUAL OF SURGERY 


buted to some injury, such as a blow or squeeze , whilst there is 
little doubt that badly - fitting stays are responsible for a certain- 
percentage of the cases It not uncommonly follows eczema of the 
nipple, especially that variety known as Paget’=i_eczema , chronic 
^interstitial-mastitis may also possibly be an occasional precursor of 
this affection The question as to heredity is one exceedingly difficult 
to decide, and, although it may be a marked feature of some cases, 
it is somewhat doubtful whether, as a general rule, it has any con- 
siderable influence 

Two distinct types of cancer are met with m the breast — viz , 
acinous or glandular cancer (including the acute form, and the more 
chronic type known as scirrhus) and duct cancer Colloid degenera- 
tion of either of the former varieties has been observed, but is very 
uncommon 

i Acinous Cancer includes the great majority of cases , the division 
into scirrhus and acute cancer depends clinically on the rate of 
growth, pathologically on the greater or less amount of fibrous 
stroma present m any particular case 

Scirrhus usually commences as a hard circumscribed mass, 
situated most commonly in the upper and outer quadrant of the 
organ It is closely united to, if not absolutely incorporated with, 
the breast substance, and on careful digital examination its margin 
is not so accurately defined as at first appears In the early stages 
it is entirely distinct from the skin, which moves freely over its 
surface , but as growth proceeds, the stroma contracts, and, by 
dragging on the suspensory ligaments of Cooper passing from the 
mamma to the skin, the latter structure becomes more or less fixed, 
and hence, on attempting to move it upon the tumour, an appearance 
of dimpling results At the same time, the whole breast is acted 
upon m a similar manner, so that the affected organ sometimes 
seems to be smaller than the other , and, since the upper half of the 
gland is usually affected, the nipple may be drawn up so as to lie at 
a higher level than its fellow, as _well__a_s _bemg retracted from the 
' drag of the growth on the galactophorous ducts (Fig 349) The 
|tumour itself is rarely one of great size, so long as it retains its 
jscirrhous nature , it is sometimes extremely painful and tender, but 
(not uncommonly the pam is intermittent, and of a neuralgic type, 
"extending to the shoulder, and perhaps only elicited on manipulation 
| As the growth increases in size, it becomes adherent to the pectoral 
[fascia, and may even infiltrate the underlying muscular substance, so 
( that, on examination, with the arm extended and abducted, it is 
found that, although moveable across the fibres of the muscles, the 
breast cannot be moved with them 

The lymphatic glands in the axilla soon become enlarged, the 
disease rarely lasting many months without this complication 
Those running with the long thoracic vessels under cover of the 
pectoralis major are first involved, and, as the case progresses, the 
remaining axillary and subscapular sets become similarly affected, and 
even after a time the supraclavicular When the inner or deeper part 



DISEASES OF THE BREAST 


951 


of the breast is attacked, the disease may spread to the mediastinal 
glands along the lymphatics, which accompany the nutrient vessels 
arising from the internal mammary trunk , and thus intrathoracic 
deposits develop, which even extend along the subpleural connective 
tissue, and affect the pleural cavity and lungs In those cases where 
the primary growth is situated near the inner border of the breast, 
the free lymphatic anastomosis across the middle line allows of the 
transmission of the disease to the glands in the opposite axilla, and 
sometimes a similar affection of the opposite breast arises from this 
cause 

The skm may be implicated in many ways (a) We have already 
mentioned the dimpling which is met with over the tumour in the 



Fig 349 — Scirrhus Mamm/E (From a Photograph ) 

The patient had allowed the tumour to grow for two years The whole of the 
right, breast was infiltrated and raised above the level of the other organ 
the nipple was retracted Just above the nipple was a cancerous nodule in 
the skin and the hne'e albicantes due to previous functional enlargement 
were hyper'cmic and infiltrated 


early stages As the case proceeds, the cancer extends outwards 
along the suspensory bands of fascia, so that the skin itself becomes 
invaded, feeling firm and brawny, and looking congested and purplish 
in colour, whilst a branny desquamation is usually present A crack 
or fissure at length forms, giving exit to a little serous discharge, 
which at first scabs over, but finally leaves an ulcerated surface, 
which slowly extends, and may attain considerable dimensions A 
typical sni) hoits ulcn is hollowed out and excavated, its surface, if 
kept clean, is covered with smooth granulations, discharging a con- 



95 2 A MANUAL OF SURGERY 

siderable amount of sanxous fluid, but if neglected, it becomes sloughy 
and offensive , it is surrounded by a projecting elevation of the 
tumour substance, forming a sort of rampart around it ( b ) Less 
commonly the disease becomes disseminated through the skm, 
giving rise to a series of dusky-red, button-like masses of cancer, 
surrounded by skm which is often apparently unaffected , or the 
whole cutaneous surface of the organ may become infiltrated and 
thickened, constituting the condition known as cancer cn cuuasse 
In the earlier stages the skm is thickened and firmer than usual , but 
the mouths of the sebaceous glands are enlarged and very evident, 
giving it a coarse appearance like ‘ pig-skm,’ or the rind of an orange 
( peau d'oiange of French authors) Later the colour becomes dusky, 
and the skin so contracted and indurated that it is impossible to 
wrinkle it , the sebaceous glands may exude an abundant secretion, 
which becomes inspissated on the surface into crusts or scabs, which 
are independent of any ulceration This process often extends widely 
beyond the limits of the breast, invading the whole thoracic wall, 
and even running over the shoulder to the back of the head or neck , 
it is due to a diffuse extension of the disease along the cutaneous 
lymphatics, and m its most typical form is slow in its development, 
the patient perhaps living for many years Localized buttons or 
nodules of cancer are often found scattered through the affected area 
(c) Occasionally one meets with a much more rapid form of cancerous 
lymphangitis, in which the skin becomes similarly affected, but the 
growth is not unfrequently associated with what is supposed to be a 
‘weeping’ eczema, due in reality to the yielding of dilated lymphatics, 
that can be easily seen on examining with a lens The process 
spreads widely and rapidly, and cancerous nodules appear here and 
there in the infiltrated area , the prognosis is, of course, very grave 

In the later stages, the patient passes into a state of cachexia, 
becoming emaciated and exhausted Ulcerated surfaces of consider- 
able size may exist, and the tumour is fixed to the thoracic wall, even 
invading the ribs The arm on the affected side is swollen and 
brawny, owing to the pressure of the enlarged glands on the mam 
lymphatics and veins of the limb, constituting a condition of 
lymphatic or solid oedema Secondary deposits also develop in the 
viscera, especially the pleura, lungs, and liver, and may lead to 
various symptoms Not unfrequently recurrence tdkes place m the 
lymphatics of the connective tissue between the rib cartilages and 
the pleura, and these nodules of growth may project forwards 
through one of the intercostal spaces (usually the second) Deposits 
in the bones are also not unusual, the sternum, vertebras, and femora 
being perhaps most often affected Finally, death from exhaustion 
ends the scene 

Acute Cancer is fortunately not common, and appears as a some- 
what soft, rapidly-growmg tumour, which quickly infiltrates the 
whole organ, and gives rise to secondary lymphatic and visceral 
affections at a much earlier date than scirrhus It does not cause 
retraction of the nipple or dimpling of the skin, the latter structure 
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being distended, and with blue veins coursing under it. The breast 
becomes enlarged and prominent, the skin is gradually invaded by 
the tumour, and if ulceration follows, a foul fungatmg mass sooner or 
later sprouts up through the opening This variety usually attacks 
young women under thirty-five years of age, and runs a rapidly 
destructive course, especially if it occurs during pregnancy or 
lactation 

Finally, in elderly women, a chronic form of cancer is met with, 
known as Atrophic Scirrhus (Fig 350), in which the disease lasts for 
many years without much definite extension Cases have been 
known to persist for fifteen or twenty years, the patient at length 
dying of some mtercurrent malady, although m the great majority 



Fig 350 — Atrophic Cancer or both Breasts (From a Photograph) 

The nipples are both retracted, and the shin around puckered and fixed to the 
growth On the right side the axillary glands are obviously enlarged 

dissemination has ultimately occurred The special characters are 
due to the excessive contraction of the stroma, as a result of which 
the cellular elements become crushed, and practically destroyed 
The nipple is deeply retracted, and the tumour and breast substance 
m the most marked cases are scarcely discernible 

2 Duct Cancer is a somewhat rare form of the disease, the exact 
nature of which is still under discussion, and there is very little doubt 
that several distinct types have been described under this name It 
is sometimes characterized by the development of one or more nodules 
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of a malignant papillomatous nature within the dilated ducts, and 
usually situated not far from the nipple These growths are covered 
with columnar epithelium, and may, indeed, be looked upon as forms 
of columnar cancer They are exceedingly vascular, and a blood- 
stained discharge from the nipple is usual They always grow 
slowly, and when situated near the skin give rise to a round dusky- 
red swelling The nipple is not retracted, and lymphatic enlarge- 
ment not constant In other cases the dilated alveoli are occupied 
by masses of proliferated epithelial cells of a spheroidal type, which 
arrartge themselves into more or less definite papillomatous growths, 
whilst cystic degeneration also occurs Either of these varieties 
may be associated with a development of ordinary scirrhus m some 
other part of the breast The diagnosis can only be established with 
certainty by microscopic examination after removal 
Adeno-carcmoma is the term given by Halsted to a condition very 
similar to the latter variety of duct cancer The growth consists of 
tubular spaces heavily lined with epithelium , it develops slowly, 
but frequently fungates through the skm, and presents as a localized 
pedunculated growth, which readily bleeds The axillary glands are 
usually free from infection, and the prognosis is good 

The duration of cancer varies considerably m the different forms 
The encephaloid type runs a rapid course, and will probably destroy 
the patient’s life in six to twelve months Duct cancer is very 
slightly malignant, whilst atrophic scirrhus is similarly slow m growth, 
and m both death may be postponed for a considerable period, or is 
often due to some mtercurrent malady Cancer cn cmrasse is variable 
in its course, being sometimes tolerably rapid, and at others chronic , 
it cannot be cured by operation on account of its early and extensive 
dissemination A circumscribed scirrhous tumour is stated to end 
fatally, on an average, in two or three years if no operative treatment 
is undertaken, whilst removal of the mass will probably add another 
year or eighteen months to the patient’s life These figures are, 
however, derived from statistics of operations performed before the 
general adoption of the more exact and extensive measures which 
are now usually undertaken, and it is likely that they considerably 
under-estimate the benefits derived from such interference 
The Pathological Anatomy of cancer is discussed at p 206 
The Diagnosis of scirrhus from chronic interstitial mastitis and chronic 
abscess or cyst has been already considered (p 941) From tumours of 
the adenoid type it is easily distinguished The stony hardness of a 
scirrhus, its union with the breast substance, its limited mobility, the 
dimpling of the skm, retraction of the nipple, and enlargement of the 
axillary glands, are the chief local charactenstics to be noted Non- 
malignant tumours are more elastic to the touch, more moveable, 
and usually quite circumscribed m outline, whilst the skm, though 
expanded, does not become adherent , the nipple is rarely retracted, 
and the axillary glands remain of normal size It is often impossible 
to distinguish a cancerous from a saicomatous turnout, except on micro- 
scopic examination , a round-celled sarcoma closely resembles an 



DISEASES OF THE BREAST 955 

acute cancer, although it is usually more circumscribed — at any rate, 
in the earl}' stages A fibrosarcoma may sometimes be mistaken 
for scirrhus, but it is more defined in outline, does not cause retraction 
of the nipple or dimpling of the skm, whilst lymphatic enlargement 
is not a constant accompaniment A cysto-adenoma presents no diffi- 
cult}' in diagnosis if the skin is entire, and the cysts prominent , but 
when ulceration has taken place, and a fungating bleeding mass 
protrudes, it is not unlike the later stage of an encephaloid cancer or 
fungating round-celled sarcoma It can be distinguished, however, 
by the fact that a probe can sometimes be passed under the skin for 
some distance into the cavity of the cyst, whilst lymphatic enlarge- 
ment is rare 

Treatment — This necessarily consists m the removal of the tumour 
by operation in all cases where there seems a reasonable chance of 
eradicating the disease The only conditions _ that- would contra- 
indicate operation are extensive adhesions to the thoracic walls, the 
presence of viscer al deposits, and extensive diffusion of a rapidly- 
growing acute cancer m a' young subject Atrophic scirrhus is often 
left alone, on the plea that the prognosis is so favourable as to 
render operation unnecessary , if, however, the patient is fairly strong, 
there is no objection to it, and it certainly seems wise to remove a 
cancerous focus, however chronic it be Disease of both breasts, 
although rendering the prognosis more grave, is, ccetens paribus , no 
hindrance, since both organs have been removed successfully, even 
at one operation Speaking generally, rapidly-growing tumours m 
vigorous patients are very unfavourable cases to deal with, whilst 
slow growth of the tumour, and definite limitation of its outline, are 
favourable signs 

A full description of the operation is given below, but we desire 
here to emphasize the fact that the proceeding should be very radical 
if the patient is to derive any real benefit from it In the old days, 
only the more prominent portion of the breast was removed with the 
tumour, and consequently recurrence was so extremely common 
that if 5 or 10 per cent of the patients were really cured, it was 
thought to be as much as any surgeon could reasonably expect 
Since we have learnt more of the anatomy of the organ and of the 
pathogenesis of the disease (for which we are mainly indebted to 
Heidenhain and Stiles), more extensive proceedings have been under- 
taken, with a gradual amelioration in the results, so that several 
surgeons have been able to report 50 to 60 per cent of their cases as 
free from recurrence at the end of three years It was suggested by 
Volkmann that any case that remains free from recurrence for three 
years may be claimed as a cure, but this is generally considered too 
short a period on which to base such an assumption, since experience 
tells us that the disease often reappears at a much later date (even 
nine or ten years) 

The breast has been demonstrated to be a much more extensive 
organ than was formerly supposed, its lobules extending upwards 
nearly as high as the clavicle, outwards into the axilla, and for some 
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distance downwards, so that removal merely of the prominent part 
of the gland may leave much behind, and thereby favour recurrence 
Moreover, it has been shown that the deeper lymphatics pass into 
the fascia covering the pectorahs major, and so to the axilla , hence, 
tHis~structure should always be taken away, as well as a thm layer 
of the muscular fibres, but the wiser course to adopt is to remove the 
whole of the sternal portion of the pectorahs major, leaving only the 
clavicular Many surgeons also remove the pectorahs minor muscle , 
this procedure certainly favours the axillary dissection, and does not 
seem to have any harmful influence on the subsequent movements of 
the arm Again, lymphatics travel along the fibrous bands reaching 
from the breast tissue to the overlying skin, and thus this latter must 
never be dissected back from over the tumour The nipple should 
under no circumstances be left behind, since all the interlobular 
lymphatics converge to a plexus around it, and thence pass to the axilla 
'by three or four mam trunks The axilla itself should be opened m 
every case, and entirely cleared of its lymphatic contents, since] 
deposits m the glands are often found on microscopic examination, 
where no clinical evidence of their presence had been previously 
noted It is also important to remove the breast and axillary tissues 
in one piece, so as to avoid division of the lymphatics and possible 1 
infection of the wound with their cancerous contents 

Operation for Cancer — 'The patient lies on the back, with the head 
directed towards the opposite side, and the arm raised to a little 
more than a right angle, so as to put the pectorahs on the stretch 
An aseptic towel should be wrapped round the head, so as to keep 
the hair out of the way, and a similar sterilized towel may be placed 
below the chin, to form a barrier between the anaesthetist with his 
apparatus and the field of operation The axilla should be previously 
shaved, and the skin carefully purified The incisions employed 
vary with the size and position of the tumour, one great essential 
being that the whole of the projecting portion of the breast with its 
mtegumental covering should be removed, and that no part of the 
skm which lies immediately over the tumour should be dissected 
back and left The primar y obiect L S_to_remove_.the_growth— to- 

J get herewith __ th e_ gTan d_ an d._a ll_i t s rarnificatipns_,_the— question— of 

(being able to close the w ound su bsequentl y is qui te-a-secondary-and 
|mmorTonsrderation As a rule, sufficiently wide undercutting will 
allow evenThe mosFextensrve wounds to be closed , but when this is 
impossible, skin-grafting at the time or subsequently can be adopted, 
and no lengthy convalescence need ensue Figs 351 and 352 
suggest the types of incision that may serve for the removal of 
tumours on the outer and inner sides of the breast respectively 
Slight modifications will suggest themselves when the growth is m 
other positions 

When the incisions have been made, they are deepened, but not 
directly inwards The skm around is dissected up so that the 
subcutaneous connective tissue may be removed together with the 
breast over a wide area extending as high as the clavicle above 
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down to the epigastric notch below, and behind the posterior border 
of the axilla on the outer side The surface of the pectorahs major 
is then exposed throughout the whole length of the inner or upper 
incision, the connective tissue over it being turned downwards The 
junction between the sternal and clavicular portions is defined, and 
opened up by finger and knife throughout its whole length The 
insertion of the sternal portion is divided about an inch from the 
humerus, and then the finger is introduced under its origin from the 
sternum and costal cartilages, and this is severed by the knife close 
to the bone Several perforating branches of the internal mammary 
will be divided m this procedure, and must be at on ce secured, so 
as to prevent their retraction through the lntercosfaT spaces The 



Fig 351 Fig 35 2 


Figs 351 and 352 —Incisions tor Removal of Cancerous Breast when 
the Tumour is Situated in the Upper and Outer, or in the Inner 
Segment Respectively 

pectorahs minor now comes into view, and is divided at its costal 
attachments and also close to the coracoid process 

The breast and underlying tissues can now be drawn downwards and 
outwards, thereby opening up the axilla freely , the next step consists 
in thoroughly clearing it The mam vessels are first defined below the 
lower border of the pectorahs minor close to the outer angle of the 
wound , a layer of fascia needs division m order to accomplish this 
The dissection is then carried inwards along the vessels and nerves, 
which are freed from fat and glands both m front and behind, if 
necessary Arterial and venous branches are best secured by 
ligature before division If the glands are closely adherent to the 
vein, it is wise to excise a portion of it rather than to attempt to 
peel them off The most careful search for glands must be made m 
the apex of the axilla, and m removing them every effort must be used 
not to rupture the glands by careless handling, as thereby dissemina- 
tion of cancer cells might occur 
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The surgeon next proceeds to clear the fat and fascia from the 
serratus magnus on the inner side of the wound, care being taken to 
secure the lateral branches of the intercostal arteries as they are 
divided, and to protect the nerve of Bell The subscapulans is then 
cleared, and possibly the subscapular vessels may need division, but 
the subscapular nerves must be spared Not unfrequently there are 
many enlarged lymphatic glands m this part of the axilla When 
this has been effected, but little more remains to be done except to 
free the breast, pectorals, and connective tissue from their external 
attachments, and this is quickly accomplished by a few sweeps of 
the knife 

An enormous wound results from this operation, and during the 
later stages the exposed tissues must be protected as far as possible 
by covering them with sterilized cloths It may also be desirable 
to wash the wound over from time to time with hot sterilized salt 
solution Bleeding points are now secured, and preparations made 
for closing the wound Surrounding parts may need to be extensively 
undermined, or even plastic proceedings carried out m order to bring 
forwards redundant skin from the side and back As a general rule 
the wound can be more or less completely closed by the exercise of 
a little patience and ingenuity Should it have to be left open, it is 
probably wise to defer a grafting operation till later Deep tension 
stitches are often useful, and the margins of the wound are ap- 
proximated by ordinary catgut or silk sutures Drainage is usually 
desirable, and the tube may be placed through an opening made for 
it in the posterior axillary wall A large and efficient dressing is 
applied back and front to receive the sero-sangmneous discharge, 
which is sure to be abundant The arm is left at right angles to the 
side throughout the healing with the object of preventing the subse- 
quent stiffness and limitation of movement, which was so marked 
formerly when the arm was bandaged to the side The first dressing 
will be required in thirty-six or forty-eight hours, and the drainage- 
tube may then be removed Healing should be complete m from 
ten to twelve days 

The immediate results of this operation are exceedingly satisfactory, 
the mortality being under 5 per cent The ultimate results necessarily 
vary with the period at which the operation was undertaken, with the 
extent and character of the disease, and with the thoroughness and 
skill of the operator 

In a few early cases a somewhat less severe operation may be 
justifiable, the modification consisting m the non-removal of the 
pectoral muscles The whole of the breast and of the skm over it 
must, however, be taken away, as well as the fascia over the pectoral 
muscle, and the axilla must be thoroughly cleared 

When the supraclavicular glands are enlarged, the operation must 
also include the supraclavicular fossa in. its scope, as recommended 
by Halsted , he, indeed, goes so far as to maintain that the posterior 
triangle should be cleared of its lymphatic contents m all cases, whether 
or not enlarged glands can be detected beforehand, and states that m a 
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considerable percentage cancerous invasion will have already occurred 
The cervical incision is a curved one, extending along the posterior 
border of the sterno-mastoid, and outwards along the clavicle This 
flap is dissected up, and all the fat and glands are removed from 
before backwards, the internal jugular vein being the starting-point 
Of course, the greatest care is taken to avoid the thoracic duct or 
right lymphatic trunk Some surgeons go so far as to divide the 
clavicle, but this seems to be a needless proceeding The axillary and 
the supraclavicular wounds can easily be made continuous under the 
clavicle In the majority of cases, however, the cervical operation 
will probably be secondary, and undertaken for recurrence 

Local iccuivcncc aft a operation is always due to incomplete removal 
of the growth, or to infection of the wound during the operation The 
operator must ever keep in mind that although in a healthy organism 
the implantation of cancerous material has apparently but little or no 
effect, yet in a cancerous individual positive results are only too 
certainly obtained The recurrence appears either in the neighbour- 
hood of the cicatrix, the most usual situation, or m adjacent lymphatic 
glands, in the other breast, or in the retrocostal connective tissue 
The progress is often slow, but occasionally the disease spreads more 
rapidly than if no opeiation had been undertaken Another attempt 
should always be made to remove the growth, if such be feasible 

Diffuse cancer of the skin (en cimasse) is not suitable for operative 
treatment, but much may be done by exposure to the X rays (p 210) 
or by radium 

Some years back Beatson of Glasgow proposed to treat inoperable 
cases by double oophorectomy and the administration of thyroid 
extract Many* patients have been dealt with m this way, and the 
results gained thus far show that a few cases have been apparently 
cured, m a much larger number no effect was produced, but that m quite 
an appreciable proportion the disease seems to have been temporarily 
controlled (perhaps for years), and the pain and discomfort very 
definitely diminished Probably the thyroid extract does no good, and 
the results are to be ascribed to the oophorectomy The operation 
should only be undertaken in women who have not yet reached the 
climacteric, but if they fully understand what it involves, we consider 
it justifiable We have certainly seen it followed by retrogression 
of growths and diminution or cessation of pain, which are not usual 
in the course of an inoperable recurrent scirrhus 

Amputation of the Breast for non-malignant conditions is a very 
different operation to that described above The incisions usually 
employed are crescentic and placed obliquely , they need not include 
much more skm than that indicated by the breadth of the areola 
The integument is dissected up from the glandular tissue on either 
side, and the organ freed from its attachments to the pectoral fascia , 
the axilla is frequently not opened 
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General Remarks on Abdominal Operations — Formerly these were of 
rare occurrence, and perhaps this was as well, since septic peritonitis 
frequently followed At the present time no competent operator 
hesitates to open the abdomen whenever required, and the death-rate 
from preventable causes has been steadily diminishing The peri- 
toneum, which formerly the surgeon dreaded to touch, is now one of 
his best friends, if properly treated Attention to minute details is 
essential if good results are to be obtained, and the following are 
a few points which may prove of service to those aspiring to success 
in this important branch of work 

The patient should be carefully prepared, when circumstances 
permit, by regulating the diet and bowels -for some days previously, 
so that t he’^unfesUnaTTanal may^beCas "free from" organisms as 
possible , a course of internal antiseptics, such as salof, c alom el, 
or /3-n apht hol, may be advisable The abdominal wall is sGaved^ as 
alsoTEF^iubes and vulva, and thoroughly purified beforehand in 
the usual way Especial care is directed to the umbrhqus, where 
dirt is very liable to lodge 'On the night previously an effective 
purgative is given, eg, i ounce of castor oil, and an enema may be 
desirable m the morning to ensure that the lower gut is empty 

No food should be allowed by mouth for some hours, and imme- 
diately before being placed on the table the bladder should be 
emptied If the proceedings are likely to be protracted, it is advisable 
to give a rectal injection of warm saline solution, or of beef -tea and 
brandy, half an hour beforehand, and possibly a hypodermic injection 
of strychnine (gr 

The patient should She warmly wrapped up and protected from 
cold, no unnecessary exposure being allowed Full anaesthesia is 
desirable, so as to dimmish shock IntraperitoneaT operations 'are 
noF^ptunless, for although the visceral peritoneum is not acutely 
sensitive, yet the parietal layer is, as well as that included in the 
mesenteries, and any handling of these structures gives rise to pam 
and necessarily to increased shock, if the patient is conscious 

As a general rule the patient is lying flat on the table, but if the 
operation involves the pelvic viscera, the Trendelenburg position is 
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advisably adopted In it the patient is placed with the head con- 
siderably below the rest of the body, which is more or less inverted 
(Fig 353) The knees are bent over the end of the table, and help 
to keep the body m position The headpiece of the table must be 
lowered, or the neck will be bent forwards into a position that much 
impedes respiration The armsqnustnot be kept above the head, 
or musculo-spiral 1 
jpaialysfs may follow, 

►-they are best placed 
behind the patient’s 
back This position 
must never be adopted 
m conditions where 
obstruction is present, 
and the stomach is 
likely to be filled with 
offensive material 
which might gravi- 
tate into the mouth 
and suffocate the 
patient 

Antiseptics should 
be avoided as far as Fig 353 —Trendelenburg’s Position for 
possible m ultra- Pelvic Operations 

peritoneal operations, 

after efficient sterilization of the hands of the surgeon and his 
assistants and of the skin of the patient, nothing is employed m 
the shape of lotion except sterilized ^salP^sohition Instruments 
are boiled previously and counted Sponges are carefully purified 
beforehand, and wrung out in salt solution , they are counted before 
and after operation Swabs are best done up m packets of a dozen, 
wrapped up m gauze , it is thus easy to keep account of the number 
employed Gauze strips for packing, abdominal cloths, etc , are 
dealt with m the same way, and the assistant and nurses must make 
a careful mental record of the number employed If any irrigation of 
the abdomen is required, warm salt solution is the best lotion to use 
for the purpose 

Parietal Incision — Formerly, whenever practicable, the incision 
was made m the middle line through the linea alba, m consequence 
of the facts that there is less bleeding m this situation, that all parts 
of the abdomen are easily accessible from it, and that the wound is 
more rapidly closed It has been found, however, that ventral hernia is 
a not uncommon sequela, and hence, although the median incision is 
still largely retained on account of its convenience, and especially m 
septic cases that need to be drained, it has been discarded m many 
situations, and incisions have been_..plannei„gQmg through more < 
vasculafiTtructures Even m such operations as ovariotomy, where! 
the middle line gives the best access, it is wise to go through the/ 
rectus a little to one side of the centre rather than through the lmeaf 
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alba itself The Jinea semilunaris, again, is a bad situation for 
an incision, since the traction of the muscles which are inserted into 
its outer side is so great that hernia is very likely to follow On the 
other hand, care must be exercised not to place the incisions too near 
the bony margins of the abdominal cavity, or subsequent manipula- 
tions may be hampeied by the rigidity of one side of the wound 
The muscles should be cleanly divided, and it is wise to see that 
all bleeding is stopped before opening the pentoneum _Dicecters- 
are best avo ided, since they are very likely to wound the serous 
membrane, and are "quite unnecessary irPiklJled hands A small 
hole should be first made-m-the-pentoneum, through "which a blunt- 
nosed pair of forceps is inserted, and by lifting these up and allow- 
ing the blades to separate slightly, a convenient and safe substitute 
for a director is obtained If a long incision is needed, the left 
index and middle fingers are passed through this opening, the 
intestines and omentum are thus kept out of the way, the pentoneum 
being v ell raised and dmded by scissors to the required extent 
Several ingenious methods of opening the abdomen have been 
suggested of recent years, with the idea of minimizing the chances 
of subsequent ventral hernia It must ever be remembered that 
the method of opening the abdomen is every whit as important as 
that of closing the incision , abox'e all, it is desirable that the motor 
nerves of the abdominal panetes should be respected Mc&uhneyls- 
muscle-splitting method is largely adopted m removing a quiescent 
appendix (p 1042) , it gives a sufficient approach when there are no 
adhesions, and the appendix is not displaced , but should these condi- 
tions not be present, or if the patient is very stout, it will prove 
most inconvenient It may also be used in iliac colotomy Lcnnan- 
der's tuip-door incision consists m opening the sheath of the rectus 
m'Tfonq "displacing the muscle m or out, and then making the in- 
cision m the posterior layer of the sheath and through "the peri- 
toneum so as not to correspond too closely to that in front The 
replacement of the rectus constitutes an extra barrier to the preven- 
tion of hernia 

- The intestines must be most carefully guarded during the mtra- 
pentoneal portion of the operation, as if they are unduly exposed to 
f the air, the endothelial lining is quickly shed, and adhesions may form 
Ifrom without, whilst bacterial invasion may be predisposed to from 
within If they have to be withdrawn from the abdomen, they must 
be wrapped up in cloths wrung out of warm salt solution, and it is 
the assistant’s duty either to replace these from time to time by warm 
cloths, or to keep them moist and warm by pouring fresh salt solu- 
tion over them , no unnecessary handling of intestine is permitted 
If any infective focus is to be opened, or the intestine incised, the 
surrounding parts must be carefully protected from infection by 
‘ xvallmg off ’ the area of operation , this is effected by introducing 
boiled abdominal cloths (made of soft calico, and about 16 inches 
square) or strips of white sterilized gauze wrung out of warm salt 
solution all round the wound, especially m directions where pus or 
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other fluids might gravitate A careful record of these must be kept, 
and it is wise not to cut any of them into smaller pieces 

Closure of the Wound — A careful toilette of the peritoneum must 
be undertaken before the abdomen is closed All bleeding is stopped 
and blood-clot removed , sponges are counted, and, if there has been 
any extravasation of infective material, it is well to wash the site of 
operation with sterilized salt solution at a temperature of about 
108 0 F , a proceeding which often assists considerably m minimizing 
-shock-"” Many different methods of closing the parietal incision have 
been adopted, but perhaps the best consists m firstly securing the 
peritoneum by a continuous catgut, stitch , then the muscular coats 
are approximated by deep interrupted stitches either of purified silk 
or of silkworm gut, which remain buried , and finally the skm is 
united by means of a continuous suture, which is subsequently 
removed 

Drainage is not usually called for m abdominal operations If the 
surgeon is careful m his manipulations, and avoids measures which 
are likely to lead to subsequent oozing, the peritoneum may be 
closed with safety Where an inflammatory focus has been opened, 
or when adhesions likely to bleed have been divided, or raw surfaces 
left such as occur after enucleating a parovarian cyst from the broad 
ligament, some means should be provided whereby any considerable 
effusion of fluid can escape It is found that capillary -drainage 
along a strip of gauze is the best that can be employed for blood or 
serum Ordi nary mdiarubber tubes are liable to become blocked by 
portions of the intestine protruding into the lateral openings, whilst 
glass tubes, Such as Keith’s, are unyielding, and fail to accommodate 
themselves to the sinuosities of the regions needing drainage Strips 
of aseptic gauze are therefore inserted like lampwicks, and along 
these, by capillary action, the effusion finds' its way into the"general 
dressing. placed over _ the_ wound Of course a certain amount of 

adhesive inflammation follows, and therefore the wick should be as 
small as possible, consistent with efficiency, and is changed or 
removed at_the end of forty-eight hours In some cases it "is an 
ad vantageTo^enclosellie 'gauze-wick m gutta-percha tissue which has 
been previously perforated here and there Where, however, pus is 
to be ^removed, an ordinary drainage tube must be employed 
After - Treatment — After the completion of the operation, the 
patient is replaced in bed, with the head low If restless and 
irritable, a small dose of morphia may be administered, but the less ( 
the better, since it induces intestinal paresis, and this m turn assists- 
bacterial invasion from the gut No food is allowed to enter the^ 
stomach for twenty-four hours, although the mouth may be washed 
out with warm water or with still lemonade, and nutrient enemata 
administered every four or six hours The great essential is to’ 
avoid vomiting, and this is best accomplished by a complete 
temporary cessation of stomach-feedmg At the end of twenty four 
hours, if all is going well, a little fluid nourishment is given, and this 
is gradually increased Of course, special directions as to feeding 
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.are required when the stomach itself has been incised The bowels 
may be opened by castor oil on the third day unless there is any 
; special necessity for keeping them quiet for a longer period 
? Not uncommonly there is a good deal of discomfort and abdominal 
distension for the first few days This is usually due to a collection 
of flatus which the patient is unable to pass The introduction of 
a flatus tube may succeed in giving relief , failing this, a turpen- 
tine enema may be admmisteied If peritonitis is threatemM^fWff 1 
patient complains of abdominal pain and distension, whilst flatulence 
and vomiting are distressing symptoms ( pcntomsm ) Under these 
^circumstances the administration of a saline purgative (eg, 20 g rains . 
of sulphate of soda every half-hour) may stop the processTby re- 
establishing peristalsis, removing bacteria and their products, and 
lessening the vascular tension Should these measures fail, the out- 
look is grave , m some cases it may be justifiable to reopen the 
^abdomen, wash out, and dram 

Stitchjsnppmatton is a troublesome and irritating sequela of ab 
dominal operations It may be due to faulty technique, but occurs 
quite apart from this The most careful sterilization of suture 
material will not always prevent its occurrence, and then it must be 
attributed either to tying the suture too tightly and strangling the 
tissue within its grasp, to auto-mfection of this strangled tissue, or 
of some collection of blood ‘ai'ound it The trouble may start early 
or late, and its occurrence is not unfrequently indicated by a slight 
but persistent rise of temperature (say, to ioo° every night) The 
external wound may apparently heal perfectly, and then ten or twelve 
days after the operation the cicatrix yields, and a quantity of pus 
may escape Under these circumstances efficient drainage should 
be arranged, and if need be the exposed stitches must be removed 
Of course, this process weakens the abdominal wall, and extra pre- 
cautions must be taken to prevent the formation of a ventral hernia 

Intestinal Sutures — The interior of the bowel is occupied by 
material which, as long as it remains in its proper place, is innocuous 
enough , but should it find its way into the peritoneal cavity, an 
acute and often fatal peritonitis is almost certain to follow Hence, 
every union made by the surgeon must be air- and water-tight, and 
capable of accommodating itself to varying degrees of intra-intestinal 
pressure For this reason a continuous stitch is seldom employed 
except in the long axis of the bowel, 01 when there is some button or 
bobbin within it Again, it is essential that on its peritoneal aspect 
the line of union should present nothing but serous memorane, as 
otherwise adhesions are certain to form, and the comfortable action 
of the bowel will be subsequently impaired Hence, special forms 
of stitches have to be adopted, the more important of_ which are 
described below 

Lem bert's Sutm e, originally proposed at the end of the eighteenth 
century, has for its object the bringing of surfaces of peritoneum 
together without encroaching on the mucous membrane , any stitch 
which involves the whole thickness of the wall is liable to be followed 
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by leakage of tbe intestinal contents, and possibly by peritonitis The 
needle is passed at right angles to the axis of the wound through a 
small fold of the serous and muscular coats, going down to the sub-' 
mucosa , each fold is placed about -j 1 - inch from the margins of the in- 
cision (Fig 354) On drawing up and tightening the stitch, the 
margins of the wound are tucked m (Fig 355), and only the serous 



Fig 354 — Lembert's Suture as applied tor 
a Longitudinal Wound of the Bowel 


The stitches are carried well beyond the ex- 
tremities of the incision, so as to obliterate 
the groove always caused by this method of 
suturing 






Fig 355 — Lembf rt ’s 
Suture seen in Section, 
to show Character of 
Approximation 

I , Suture, a, serosa b, mus- 
cuians , c, mucosa 


coats brought into apposition A series of similar stitches are 
inserted along the whole extent of the wound, numbering about ten 
or twelve to the inch, ojjt rnay be^carried on as* a continuous stitch 
In closing a longitudinal incision in this way, a groove will be formed 
at either end which must be obliterated by two or three extra 
sutures For a small puncture the same type of stitch is utilized, 
but it may be introduced circularly around the opening like a purse- 



Fig 356 — Czernt Lembert Suture 

I , Stitch securing divided mucous 
membrane II , ordinary Lembert 
suture for the serous coats, a, serosa, 
b, musculans c, mucosa 



Fig 357 — Halsted’s Mattress 
Suture 


string, and by tightening it the margins of the aperture are turned m 
and buried 

The Czerny -Le wbdt Sutme is very similar m its nature, but consists 
ofi wo rfi ws the first has for its object the closure of the wound in 
the mucous membrane (Fig 356, I ), and m a longitudinal wound 
this may be of the continuous type , the second row consists of the 
ordinary Lembert stitches, continued or interrupted according to 
the requirements of the case (Fig 356, II ) By this means the 
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uniting divided mucous mem 
brane over tlie former, so as 
to cover it in u, serosa 
b, musculans , c, mucosa 


knots of the first series of sutures are covered over and buried by the 
second row 

Halsted's Math css Sutuic (Fig 357) is a very valuable one, and 
constantly utilized It consists practically of a double Lembert, a 

loop being thus formed at one end, 
, c [ whilst the knot is tied at the other 

& \ \ 1 It is introduced with exactly the 

same precautions as the original 
Lembert 

JS' Occasionally it happens that two 

Vjr segments of bowel ha\ e to be stitched 

together from inside, since the surgeon 
I'ig 358 — Woli-ler s Suture cannot reach the outer coats owing to 
I , Stitch through serous and this portion being fixed Thus, in an 
muscular coat applied and exploratory gastrotomy it may be 
tied from within II , stitch necessary to stitch up the posterior 
uniting d^^ded mucous mem waI1 of the stornach after having opened 

to cover it in a , serosa F ironi the front I he stitches must 
b, musculans, c, mucosa then be inserted by what is known as 

Wolfla's Method (Fig 35S) They are 
first passed through the serous and muscular coats on either side 
(I ), the knots being tied on the inner aspect — 1 c , towards the lumen 
of the open gut The mucous membrane is then secured by a second 
row of stitches (II ), so as to cover over the first series of knots In 
some cases of intestinal anastomosis this plan has also to be em- 
ployed , as soon as 

possible, however, 

— - one changes to the 

— zP = ~-j r -=±— — \ Czerny - Lembert 

* ' - \ method 

Cushing's Right- 
^ / angled Suture (Fig 359) 

S ) is a most useful one 

- when surfaces of some 

• — extent have to be ap- 
> ^ proximated by a con- 

Fig 359 —Cushing’s Right angled Suture for t lnuous stitch The 

Uniting the Sero muscular Coats of the suture is introduced 
Stomach or Intestine at one end of the in- 

cision and tied accord- 




ing to the usual Lembert method, and then it is carried on as 
a continuous Lembert suture, except that the needle is introduced 
pauillcl to the margins of the wound and at a distance of about 
•b inch from it, instead of at right angles to it The edges are 
thereby tucked m very neatly Of course the mucous membrane 
is first dealt with separately by some form of continuous suture It 
may be employed very advantageo*usly in gastro enterostomy or any 
similar procedure 
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Injuries of the Abdominal Wall 

These may be divided into three main classes — contusions, non- 
penetratmg and penetrating wounds , but, of course, the most 
important point about them is as to whether or not visceral com- 
plications are present 

Simple Contusions of the abdominal parietes differ but little from 
those of any other region of the body Any form of lesion, from a 
slight bruise to an extensive muscular laceration, may be included m 
this category. The rectus is the muscle most often involved, and its 
laceration may result not only from injury, but also as a consequence 
of sudden and forcible contractions, eg, m tetanus Blood is extra- 
\ asated between or under the muscles, and a well-marked hsematoma 
may follow In connection with the rectus the haemorrhage may be 
limited by the lineae transversae if it only involves the anterior aspect, 
but may diffuse itself widely through the sheath if the back of the 
muscle is torn All abdominal hsematomata are very liable to 
suppurate, the abscess either pointing locally or burrowing widely 
between the muscular planes, and coming to the surface at some 
weak spot, e g , Petit’s triangle or the external abdominal ring 
The pus is usually redolent of the B coh , suggesting that the 
organism found its way into the extravasated blood from some 
damaged coil of intestine in the neighbourhood Occasionally the 
parietal peritoneum is torn, causing shock and mtraperitoneal extra- 
vasation of blood In almost all cases of abdominal contusion 
shock is a marked symptom, but m the absence of visceral lesions it, 
is neither severe nor prolonged 

Treatment consists in keeping the patient m bed until the tender- 
ness and pam have disappeared Shock is dealt with m the usual 
way, and fomentations or a firm compress of dry hot wool will give 
much comforting support Rupture of the rectus muscles necessi- 
tates the adoption of the sitting position, with the knees flexed over 
pillows , at a later date support, as by strapping or a well-fitting 
abdominal belt, will be required 

Non- Penetrating Wounds of the Abdominal Wall have no special 
significance, and if uncomplicated by visceral lesions are treated on 
general principles If the epigastric artery is divided, extensive 
extravasation is likely to ensue , the wound must then be enlarged, 
and the bleeding points secured If the abdominal muscles are 
widely divided, steps should be taken, after thorough purification, to 
draw together the severed muscular or aponeurotic fibres by deep 
stitches, so as to diminish the tendency to a ventral hernia 

Penetrating Wounds of the Abdominal Wall may occur with or 
without injury or protrusion of the abdominal viscera In all cases 
there is a certain amount of haemorrhage, greater or less according 
to the size of the vessels divided, and of shock, which latter is very 
marked when the viscera are injured, whilst mere protrusion without 
injury may cause but little effect Thus, cases are on record m 
which a patient has walked to the surgeon for treatment, supporting 
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some coils of intestine in his hands The protruded viscera, usually 
small intestine or omentum, are often large in amount compared 
with the size of the opening, causing them to be more or less con- 
gested, or even strangled Necessarily, m all cases the great danger 
is that of diffuse septic peritonitis, caused either by rupture of the 
intestine or by infection from without We have already alluded to 
the fact that the peritoneum which covers the viscera has but little 
sensation of pain, whilst the parietal peritoneum and that forming 
the mesentery are very sensitive , on the other hand, the visceral 
peritoneum is much more liable to bacillary invasion 

Treatment — The external wound is carefully cleansed, whilst 
protruding viscera are similarly purified If omentum has escaped, 
it is wise to ligature and remove it, whether it is injured or not 
Intestine should be carefully washed with warm saline solution, or 
with weak antiseptic lotions, such as boric acid lotion or sublimate 
(i in 4,000), and then replaced , if slightly bruised, it may be returned, 
but the external wound should not be entirely closed and a drainage 
wick of gauze is inserted, so that if bacillary invasion or faecal extra- 
vasation occurs subsequently, a ready exit is provided Small incisions 
or punctures must be sutured, but when small intestine is seriously 
damaged, enterectomy should be undertaken if the patient’s general 
condition is sufficiently good , otherwise it must be fixed to the ab- 
dominal wall, and a temporary artificial anus provided With the large 
intestine, this latter course is required more often, and especially in 
cases where the bowel is loaded with feces , the gut must then be 
fixed in the wound as in colostomy, and the defect dealt with at a 
subsequent period 

In cases where it is not certain whether the peritoneum has 
been implicated, the surgeon should always enlarge the wound so as 
to make sure, and if the serous membrane has been involved, he 
should carry his investigations still further, and ascertain, if possible, 
whether any damage had been done to the viscera 

The external wound must (with the exception mentioned above) 
be carefully closed with sutures, so as to minimize the risk of a 
subsequent ventral hernia The peritoneum and divided muscles 
are united by buried stitches of catgut or well-boiled silk, and finally 
the skin is brought together with a continuous suture A dram-tube 
may need to be inserted for a time 

Visceral Complications are likely to be associated with any injury to 
the abdominal wall, and may transform it into a lesion of the gravest 
import The liability to visceral injury varies with tne character of 
the -violence, and with the condition of the abdominal wall and of the 
subjacent viscera If the blow is slight, the effects are probably 
not serious, and the patient merely suffers from a localized con- 
tusion with some amount of shock If the blow is expected, and 
the muscles are rigid, but little harm may follow, even when the 
violence is great , but when the abdominal wall is relaxed and the 
blow unexpected, a slight injury may do much mischief Hollow 
viscera, such as the stomach, intestine, or bladder, may be torn, 
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and when distended they are more liable to such an accident 
Solid viscera, such as the liver, spleen, or kidneys, may be bruised or 
torn, and grave haemorrhage may result therefrom , a soft fatty con- 
dition of the organs, especially of the liver, may predispose to such ( 
a lesion Displacement of organs may sometimes occur, and it 
must not be forgotten that any sudden sharp concussion, especially 
if directed to the epigastrium, is liable to be followed by severe 
shock from irritation of the subjacent solar plexus of the sympathetic 
nerves, and life itself may be destroyed m this way by syncope ' 
without the appearance of an evident lesion 

The clinical history of these injuries will be described under the 
various organs, and only a few general statements need be made 
here It is obvious that a serious responsibility rests upon the 
medical attendant in any case of abdominal injury, and that the 
gravest results may follow a mistaken conclusion as to the nature 
of the lesion, or a hesitant policy m undertaking operation In 
a large proportion of cases abdominal injuries, even including 
rupture of intestine, are amenable to operative treatment, if only it 
is performed sufficiently early, if, however, operation is delayed 
until the gut is paralyzed and peritonitis well established, death is 
almost certain to ensue whether operation is undertaken or not 
Unfortunately, no absolute rules can be laid down as to when opera- 
tion is necessary, but the surgeon should remember that exploration 
in a doubtful case will probably do far less harm than delaying 
operation until the diagnosis is made certain by an outbreak of 
diffuse inflammation, providing always that the patient is not so 
profoundly collapsed as to contra-indicate all interference 

Cases of serious abdominal injury group themselves into three 
sets (1) Where, m addition to a localized lesion of the parietes, there 
is seiere shock due to contusion of viscera, but with no justification 
for laparotomy , (2) where there is serious mtrapentoneal haemor- 
rhage, as from a ruptured liver or spleen, or a tear of the mesentery , 
and (3) where a hollow viscus is opened, and peritonitis is at once 
lighted up 

Shock is almost always well marked m abdominal lesions, but 
unless there is a serious wound of some viscus, it usually passes off 
in less than twenty-four hours if the patient is left quietly m bed 
Intrapentoneal itrsmon liAgc "causes various symptoms according to its 
amount and site of origin , in addition to the initial shock, the 
general signs characteristic of this condition show themselves, viz , 
pallor, restlessness, ‘ air-hunger,’ and possibly the large-waved 
haemorrhagic pulse Dulness may be noted in one or both flanks, 
according to the situation of the lesion, being influenced by the 
attachment of the mesentery, thus blood from the liver may gravitate 
into and for a time be limited to the right lumbar region and 
iliac fossa without reaching the pelvic cavity , blood from the spleen 
will pass freely down into the pelvis along the left side of the 
mesentery, producing dulness m the left lorn and not m the right 
When the bleeding is less severe, the patient complains of a severe 
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tearing pain, becomes pallid and anaemic, but may recover, and the 
blood be absoibed , not unfrequently the temperature runs up after 
the initial shock has passed, and remains up for some days, possibly 
from absorption of fibrin ferment The onset of pcntomtis is indicated 
by persistence of the collapse, and the onset of vomiting or hiccough, 
whilst the abdomen becomes distended, its wall is held rigidly steady, 
and the breathing becomes thoracic, probably some fixed spot of maxi- 
mum tenderness v. ill be noted, especially when the intestine is injured 

Treatment — The patient having been put to bed, and the initial 
shock combated m the usual way, a most careful examination of 
the patient and Ins abdomen is instituted Facts which indicate 
immediate operation aie (a) well-marked mtrapentoneal haemor- 
rhage , ( b ) blood-stained vomiting, indicating a rupture of the ( 
stomach, and (c) the phenomena due to a ruptured bladder Under! 
such circumstances, no delay is justifiable, and, even if severe shock p 
is present, operation should be commenced, unless death is evidently^ 
imminent A large intravenous injection of hot saline solution lull 
usually rally the patient sufficiently to warrant the surgeon in pro- 
ceeding, whilst freely washing out the peritoneal cavity with the 
same hot solution has often a similar effect If, however, well-marked 
shock is present, with perhaps localized pain, but with no absolute 
evidence of visceral lesions, expectant treatment should be adopted 
The patient is kept warm in bed , perhaps a little opium is adminis- 
tered to allay pain and restlessness and to check peristalsis, but as 
little as possible should be given, since symptoms are so completely 
masked thereby If there is any vomiting, rectal alimentation 
should be employed after the lower bowel has been washed out If 
the manifestations of mtrapentoneal haemorrhage subsequently make 
themselves evident, or if at the end of not more than twenty-four 
hours the patient is still, more or less, m a condition of collapse, 
and especially if he complains of a fixed tender spot with a rigidly 
contracted abdominal wall over it, or if vomiting or hiccough has 
supervened, then operation can still be undertaken with some prospect 
of success 

There are but few other conditions of the abdominal wall which 
require notice The rectus muscle may be torn as a result of injury 
or tetanic convulsions, and a hernia is very likely to follow One of 
the segments may become spasmodically contracted, constituting 
what is known as a ‘ phantom tumour,’ usually occurring in hysterical 
females, and disappearing under an anaesthetic 

Affections of the Umbilicus 

The various forms of umbilical hernia are described at p 1083 

Inflammation and Ulceration, perhaps running on to eczema, may 
arise from want of cleanliness after separation of the cord Tetanus 
neonatorum probably owes its infection to this source, as also the 
erysipelas of infants, both of which diseases are exceedingly fatal, 
whilst the latter is often accompanied by sloughing of the neighbour* 
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mg abdominal parietes The eczematous condition merely requires 
cleanliness, and the application either of an antiseptic dusting-powder 
or of some simple ointment 

Occasionally a Polypoid Excrescence is met with growing from 
the umbilicus, and is probably derived from the remains of the, 
umbilical vesicle On microscopic examination, it is found to consist 
of a number of tubular glands held together by connective tissud 
All that is required is to ligature the base and cut it away 
Warts and Nasvi are also found here, but need no special notice, 
as also syphilitic and cancerous disease The latter is either an 
epithelioma, starting m the skm as a result of prolonged irritation, 
or a columnar carcinoma, which may arise primarily m some foetal 
relic or be secondary to an mtra-abdommal focus ^ 

Umbilical Fistulae not unfrequently occur, and may be congenital 
or acquired Three varieties are described 

(a) A Facal Fistula of congenital origin arises from non-closure of 
the vitello-mtestmal duct, and either opens into the intestine directly, 
or by means of a passage of greater or less length, which corresponds 
to Meckel’s diverticulum, and is connected with the lower part of the 
ileum Sometimes this passage is closed at the intestinal end, and 
then only discharges mucus Acquired cases are usually due to 
perforation of the bowel following strangulation of an umbilical 
hernia, or to tuberculous peritonitis 

(b) A Congenital Urinary Fistula is due to non-closure of the 
urachus, occasionally merely a sinus persists, leading towards the 
bladder, but not opening into it It may be dealt with by excision 
of the mucous membrane, its destruction by the galvano-cautery, or 
by freshening the edges and subsequent suture 

(c) A Biliary Fistula sometimes forms at the umbilicus, resulting 
from an abscess connected with the gall-bladder 

In Ectopia Vesicae the umbilicus is absent, the extroverted portion 
of the bladder extending up to what should normally be its situation 

Affections of the Peritoneum 

Peritonitis arises from many different conditions, and presents 
many different manifestations It may be acute or chronic m its 
course, localized or diffuse m its distribution, and protective or 
rapidly destructive m its results 

iEtiology — Peritonitis is almost invariably due to t he ac tion of 
micro-organisms, ancL.the^symptoms largely depend on .the toxaemia 
determmedHthereby The bacteria light' up an inflammatory reaction 
characterized by effusion of varying type , m the mildest forms it is 
usually abundant and localized, m the severer types it is generalized, 
and m the worst cases death may ensue from toxaemia before there 
has been time for the development of marked anatomical changes 
1 Infection may start from any part of the intestinal canal or its 
adnexa included m the abdomen, from stomach*"to _ rectum' It may 
b e d ue to traumatic or pathological rupture or perforation, tojhe 
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extension_outwards of ulcers, to the impaction of foreign bodies, or 
"theTdamaging influence of interference with the blood-supply, as in 
strangulation, volvulus, etc The vermiform appendix is the com- 
monest site of onset of this group of cases The Sticptococcus pyogenes 
and B colt are the organisms most frequently present, but some 
of the other inhabitants of the intestine, especially those that are 
anaerobic, are occasionally causative On the whole the gastric 
contents are less noxious than those of the intestine, and the fluid 
contents of the small gut are more liable to be diffused, and therefore 
do more harm than the more solid fscces m the large 

2 A somewhat similar type of origin causes puci paal-pcntoiutis, 
the organisms (usually streptococci, but of any pyogenic form) 
extending from the uterus through the lymphatics of the broad 
ligament, etc , to the peritoneum , it is therefore possible for the 
miscElef to limit itself to the pelvic viscera 

3 Infection may occur from without, as m perforating wounds, 
o peration s, etc , any of the ordinary pyogemcf organisms being 
responsible In this connection we would repeat what has been 
alluded to more than once, viz , that the likelihood of infection 
depends largely on the peritoneum remaining unbruised and diy 
Rough handling and prolonged exposure are only too likely to destroy 
the surface endothelium and dimmish its resisting powers, whilst the 
same conditions check the power of absorbing fluids, and hence 
permit of bacterial growth 

4 Peritonitis may be due to the gonococcus, and then has usually 
spread up the Fallopian tube , to rne - ' pneumococcus, probably as a 
blood infection, or secondary to pneumonia oF pleurisy, the bacteria 
travelling through the lymphatics of the diaphragm , and possibly to 
the organism of acute rheumatism, then, perhaps, starting m the 
appendix 

5 The B tuberculosis is responsible for the development of a chronic 
tuberculous peritonitis 

6 Simple„ chronic, peritonitis -is of a protective character, and 
arises when any irritative lesion of a viscus slowly approaches the 
peritoneal surface, which becomes thickened m consequence Adhe- 
sions of various types may result from this reaction, and grave de- 
velopments (obstruction, strangulation, etc ) may follow at a later date 

7 A group of cases occurs m which th e— causative lesion is 
mech anical or chemical m the first place, e g , extravasation "oFTiile 
from “a ruptured gall-bladder, or the irritation produced by torsion 
of a wandering spleen, of an ovarian cyst, or even of the omentum 
Severe reaction follows such a lesion, but it is possible that the focus 
may be shut off from the general cavity by plastic adhesions, and be 
thereby encapsuled or absorbed , or the inflammation may extend 
to neighbouring coils of intestine, and when once these become 
paralyzed bacterial invasion is almost certain to follow, and septic 
peritonitis to ensue 

It is interesting to note that a localized_immumty can be developed 
m the peritoneal cavity of animals by injecting gradually increasing 
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doses of toxic material , it is probable that a similar condition obtains 
m man, and this explains why the sites of old pentomtic trouble are 
often favourable for operations, an attack of generalized inflammation 
being unusual 

Varieties — From a purely clinical standpoint, peritonitis may be 
discussed under two mam headings — the acute and the chronic The 
acute is again divided into the diffuse and localized, and the chronic 
into the simple and the tuberculous 

i Acute Diffuse Peritonitis results from infection of the peritoneal 
cavity with a large dose of septic material (as by rupture of the 
stomach or intestine), or by the introduction of a small dose of 
virulent organisms when the resisting powers are low 
Pathological Anatomy — The peritoneal surface becomes congested 
and a little sticky, and its shmy appearance is lost as a result of the 
proliferation of the endothelial cells and a commencing oedema of the 
subserous, connective tissues , this change is most advanced m the 
neighbourhood of the site of infection, but rapidly spreads, and m 
the gravest forms of peritoneal toxaemia, where death takes place 
under twenty-four hours, there is but little other evidence of the 
disease In the great majority of cases, however, effusion occurs , 
sometimes the fibrinous element is most marked, the intestines being 
matted together, and the fibrin thickest along the lines of contact of 
adjacent coils , sometimes there is an abundant serous exudation, but 
more frequently it is sero-purulent or consists simply of pus, and 
then gravitates to the loms and pelvis, or may be shut up m pockets 
by the development of adhesions The effusion is intensely infective, 
and the surgeon may wisely protect his hands by rubber gloves, since 
any wounds caused during operation or in the post-mortem examina- 
tion are likely to be followed by severe cellulitis or even septicaemia 
Gas may be present, resulting either from decomposition of the 
exudation or from penetration of an air-contaimng viscus 

The contents of the gut stagnate and undergo decomposition The 
omentum becomes congested and infiltrated with effusion, or even 
pus , it may occasionally, however, form a barrier across the 
abdomen, shutting off the lower from the upper part, and thus limit- 
ing the mischief to one or other section 

Symptoms — The onset varies somewhat with the cause of the 
affection , but when due to traumatic infection from without, the 
symptoms usually commence with abdominal pam and distension, 
together with flatulence and vomiting The pam may at first be 
localized to some particular region, or referred to the umbilicus , 
soon, however, it becomes diffuse, and is associated with exquisite 
tenderness and great distension In a typical case the phenomena 
are very characteristic The patient lies on his back with the knees 
drawn up, partly to relax the abdominal muscles, partly to prevent 
the bedclothes touching the body The abdomen is distended, hard, 
and extremely tender , it is at first generally tympanitic, but later on, 
ffeffusion should become marked, dulness may be iToted—rrrthe' 
nanksyalthtmglT'th'is is not a~ commoiTfeature— T-he-pulse is'-quick, 
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hard, and wiry m the early stages, though later it becomes weak, 
rapid, and compressible The ^respirations are quick, shallow, and 
t horac ic m character The. temperature, perhaps raised at first as 
a result of the causative lesion, tends to become subnormal from 
toxmmia before the end is reached Vomiting is usually a prominent 
symptom, associated perhaps with hiccough , to commence with, the 
contents of the stomach alone are expelled, but later on they may be 
mixed with bile, or with the decomposing contents of the upper coils 
of intestine Though very constant and troublesome, it is much less 
distressing than that which arises from intestinal obstruction, and, 
owing to the pain induced by any sudden contraction of the abdominal 
muscles, the patient ejects the vomit with but little force Constipa 
tion and the absolute arrest of flatus are almost always present in 
peritonitis, owing to the cessation'of "peristalsis induced by the inflam- 
mation As the case progresses, the patient’s strength rapidly 
diminishes, his face becomes pinched and drawn {facies Hippoa atica), 
the extremities are cold, the temperature is usually subnormal, and 
death results from collapse and toxEemia 

When due to sudden perforation of the bowel, the onset of the 
symptoms is associated with profound shock, and the course is very 
rapid if the opening is large, and the intestinal contents early extra- 
vasated Vomiting, too, is usually more marked than when due to 
other causes If, however, the perforation is small, the immediate 
shock is less, and the symptoms progress more gradually 

As already mentioned, there are certain grave cases m which the 
general toxaemia is the most marked phenomenon, and these may 
succumb from exhaustion in from twelve to twenty-four hours The 
majority of cases, however, last for three or four days Recovery 
occasionally ensues, and is heralded in by a diminution or cessation 
of the vomiting and the passage of flatus, whilst the local symptoms 
gradually clear up When the disease is due to the gonococcus or 
pneumococcus, the outlook is more favourable than when streptococci 
are present 

Diagnosis — The clinical features of a case of acute septic peri- 
tonitis, as indicated above, are quite characteristic and cannot be 
mistaken , but if the recognition of the case tarries till this stage is 
reached, very little prospect of cure can be held out It must be 
clearly kept in mind that peritonitis is m the majority of cases a 
localized affection to start with, and hence, if the earlier stages of the 
{causative lesion can be recognised and treated, the development of 
’the general affection can often be prevented Reference will be made 
hereafter to a number of conditions which may simulate peritonitis 

Treatment — In former days treatment consisted m fomenting the 
abdomen, and keeping the patient fully under the influence of opium, 
whilst abstinence from food was enforced, and possibly calomel given 
as an absorbent , but since peritonitis usually results from some very 
definite local lesion, such measures are m most cases obviously 
inadeq uate, esp ecially m the early stages when the disease has not 
involved the whole cavity 
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In the later stages, however, when the patient is suffering from 
severe toxsemia, when the intestines are distended and paralyzed, 
and when faecal vomiting is present, it is quite a question whether 
operation is desirable, and whether the necessarily fatal issue will 
not be hastened rather than hindered In such cases, if operation 
be undertaken at all, it should be limited to a small incision under 
cocaine anaesthesia m the middle line below the umbilicus, and 
the introduction of a glass or rubber dramage-tube, or of a strip of 
gauze, m order to remove the fluid exudate A larger opening will 
involve the escape of distended and paralyzed intestines, and to 
return these even after puncture and removal of the contained gas is 
often a matter of serious difficulty It is also probable that complete 
disinfection of the cavity will be impossible, and the results hitherto 
gained have been so bad that many_ surgeons doubt the desirability 
of operating at all m such hopeless cases 

Apart from the question of 'operation, the patient is fed per tectum, 
and strychnine administered as a cardiac stimulant Great relief is 
gained by washing out the stomach, thereby getting rid of all the 
foul, decomposing contents 

In the less severe earlier cases operation is certainly the correct 
treatment, and if not left till too late good results may be anticipated, 
as m the treatment of perforated gastric ulcer Details will be given 
more fully in dealing with the various , viscera, but a few general 
facts may be mentioned here 

The incision is usually made in the lmea alba and below the 
nmhilir.ng, un less there is some definite indication that the causative 
lesion is in the upper part of the abdomen The effusion has then to 
be removed, the intestines cleansed, and the cause dealt with This 
last indication is discussed elsewhere The practice of various 
surgeons differs as to the best way of cleansing the peritoneum ’ 
Some consider nngation the best plan, using saljuaoiuii^--at: a 
t emperature of about rny° F for the purpose It is usually advisable 
to make c ounter-ooemngS-and insert a large dramage-tube in. .each 
loin if this is unflerT alreri. and Dougla s’s pouch mu st be well washed 
out and drained Others maintain that mopping up the effusion 
with dry sterile swabs and employing no fluid to wash it with is the 
better practice, and certainly excellent results can be pointed to ( 
Probably both methods are right in certain cases Where the effu-’ 
sion is localized and not diffuse, as is so common, the dry method is 
certainly desirable Irrigation would be only too likely to dis 
semmate the mischief When, however, there is much generalized 
effusion, as m some cases of perforated gastric ulcer, irrigation may 
be wisely undertaken Another question arises as to the desirability 
or not of evisceration, and the complete and thorough cleansing of all 
the coils of intestine under a stream of hot salt solution There can 
be no question that this procedure seriously adds to the shock of 
operation, and except m very favourable and special cases we do not 
consider it advisable Drainage is necessary in almost all gagg s, and 
may be effected by glass or rubber tubes with or without gauze wicks 
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(P 963) The importance of overcoming the intestinal paralysis is 
so great that it has been suggested by McCosh that several ounces of 
a saturated solution of Epsom salts should be injected into the upper 
part of the jejunum before closing the abdomen The advice is 
• sound, and the practical results that have been reported hitherto 
satisfactory 

In cases of threatening peritonitis following abdominal operations, 
as indicated by pain, distension, and vomiting ( pcntomsm ), the chief 
causative factor is often a paralytic condition of the gut, which 
permits of the retention and decomposition of the intestinal contents, 
thus assisting the activity of the B coll In such cases a smart 
saline purgative ( c g , sodn sulphas, gr xx,-x\x , every hour) is often 
useful, in order to free the intestine from its irritating contents 
When, however, general septic peritonitis is present, purgatnes can 
only do harm 

2 Acute Localized Peritonitis usually arises in connection with 
some limited lesion of the abdominal contents, which is of such a 
nature as to permit of the general peritoneal cavity being shut off 
by adhesions, the process being thereby localized It is frequently 
followed by suppuration, the abscess being thus mtraperitoneal, 
although not involving the general peritoneal cavity The abscesses 
arising m connection with appendicitis or pelvic peritonitis are not 
uncommonly of this nature^ They may burst through the barrier of 
adhesions, and thus light up a diffuse inflammation of the peritoneal 
sac, or they may burrow to the surface and point externally, or open 
into one of the hollow viscera 

The Symptoms complained of are deep pam and tenderness, more 
or less localized to the affected area, together with fever, vomiting, 
and constipation Atji rst no swelling or tumour is to be made out, 
but a feehng of resistance nJay^-be-moticed irr-the-abdommal , wall, 
which is held* tense and rigid, as if guarding some focal point of 
mischief" As the effusion-mcreases in amount, a tumour dull or 
tympanitic on percussion may become evident , it is mamly due to a 
matting together of the intestines and omentum, but is often associated 
with a variable amount of effusion , if, however, it is placed deeply, 
the dulness may be absent owing to the fixation of one or more coils 
of intestine in front of the inflammatory focus If an abscess forms 
and travels towards the surface, the abdominal wall becomes infil- 
trated, red, and cedematous, the component tissues being brawny to 
the touch, and cutting like bacon Finally, a fluctuating area 
presents itself m the midst of this indurated mass, and the abscess 
either discharges itself or is opened The pus contained therein may 
be thin and offensive, or it may be free from odour, and then is often 
somewhat inspissated, and like custard m consistency Of course 
this process is attended with considerable increase in the pam and 
constitutional disturbance If the cavity is treated antiseptically, it 
rapidly contracts and a cure is accomplished, although mtraperitoneal 
adhesions may persist and lead to trouble later on from hampering 
the intestinal movements If a communication is established with 
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the intestine, a faecal fistula is apt to follow , whilst if the cavity 
becomes septic, chronic suppuration may result, and thereby the 
patient’s health and strength are undermined The determination as 
to the existence or not of suppuration m these cases is by no means 
easy, and a blood count is often of the greatest value (see p 48) 

Treatment — In these cases, resolution can be obtained in favour- 
able cases by keeping the patient quiet and on a low diet, with 
perhaps a little morphia, and by applying fomentations locally, whilst 
the lower bowel is emptied by an enema Such a course must, how- 
ever, not be persisted m for too long when suppuration is likely to 
have occurred, for fear of the inflammation spreading to the general 
peritoneal cavity, or of the abscess bursting into it An early ex- 
ploratory laparotomy is advisable under such circumstances The 
line of treatment marked out for appendicitis (p 1041) is that which 
should always be followed 

3 Simple Chronic Peritonitis m itself rarely requires surgical 
attention, since it is to be looked on rather as a protective than as a 
destructive process It is characterized by infiltration and thickening 
of the peritoneum, giving rise to adhesions, whereby the intestinal 
wall is strengthened and bacterial invasion hindered It is localized 
or diffuse m character, and arises as the result of some pre-existing 
inflammation In the more diffuse forms it is due to a cured septic 
or tuberculous peritonitis, and then the intestines may be hopelessly 
matted together, or the omentum rolled up and contracted into a 
rounded cord-like mass, lying transversely across the upper part of 
the abdomen , chronic obstruction is almost certain to arise sooner 
or later from this condition 

More frequently it is the consequence of some localized injury 
or inflammation In the former plastic lymph is deposited over 
any breach of continuity of the serous membrane, and to this the 
omentum or intestine becomes adherent , the under surface of a 
laparotomy wound is not unfrequently affected in this way Localized 
areas of inflammation are similarly liable to originate adhesions, 
which are thus found m connection with gastric ulcers, an inflamed 
vermiform appendix, enlarged mesenteric glands, or pyosalpinx 
Under favouring circumstances many such adhesions are absorbed 
m the early stages , but if they persist they are modified by the 
intestinal movements, and are likely to become lengthened and 
rounded, thus originating the bands and cord-like structures so often 
the causes of acute obstruction The anatomical arrangements of 
the omentum explain why this structure is so frequently involved m 
this process, and thereby it constitutes one of the most important 
agents for checking the spread of inflammatory affections Intestinal 
adhesions often give rise to no symptoms , but sometimes they 
determine attacks of colic and of irregular peristalsis, and occasionally 
an adhesion to the abdominal wall (eg, one springing from the 
stomach) causes a localized constant pam which justifies exploration 

4 Tuberculous Peritonitis — This disease is almost limited to 
young people, and is usually secondary to some other focus of tuber- 
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culosis, c g , m the intestine, mesentenc glands, Fallopian tube, testis, 
etc It is sometimes limited in its development to a portion of the 
peritoneal cavity, especially when originating from the pelvis or 
vermiform appendix, but is more frequently diffuse It manifests 
itself in several different ways, which maybe associated with or follow 
one another (i) In the ascitic variety the peritoneum becomes thick 
and hyperaenuc, and is studded over with tubercles, some of them 
small, gray and translucent, others larger and undergoing caseation 
The effusion is generally abundant, and consists of straw-coloured or 
opalescent serum, perhaps blood-stained m the more active cases 
Flakes of fibrin may be found covering the membrane here and there, 
but there is no extensive matting of the intestines Occasionally the 
effusion becomes encapsuled, giving rise to cystic swellings shut in 
between the coils of intestine (2) In the fibious variety the intestines 
become matted together by extensive adhesions, and between them 
foci of tubercle are found The mesentery may become infiltrated 
and shrink, fixing the intestines back cn bloc to the posterior abdominal 
wall The omentum is often invaded, and contracts upwards to form 
a sausage-like tumour lying transversely above the umbilicus There 
is but little effusion, and that is usually encapsuled It is obvious 
that such a condition is very likely to lead to obstructive phenomena, 
due to kinking of the intestine (3) The ulcerous variety is character- 
ized by an exaggeration of the above phenomena Tuberculous foci 
of some size are found between the coils of intestine , caseation and 
suppuration follow, and the abscesses are likely either to open into 
the intestine, possibly into two coils, causing thereby a fistulous 
communication, or perhaps to travel to the surface and open ex 
ternally, and then most frequently at the umbilicus, possibly giving 
rise to a faecal fistula 

In each of these varieties acute manifestations may develop at 
any time as a result of infection from the bowel with the B coh, and 
then the symptoms of acute diffuse peritonitis may supervene 

The Symptoms are extremely variable, and the early stages of the 
disease are sometimes not easy to recognise 

A few cases have an acute onset with abdominal pam and disten- 
sion, and continued pyrexia which may suggest the existence of 
enteric fever The abdominal wall, however, is not rigid , the tender- 
ness is not great , there is well-marked evidence of free fluid, and 
though vomiting and constipation may be present, they are not marked 
features Naturally the patient m such a condition wastes quickly 
In the more chronic forms the earliest symptoms are weakness with 
some slight abdominal discomfort, and not uncommonly diarrhoea, 
alternating, perhaps, with constipation The temperature becomes of 
a hectic type, and periods of improvement may alternate with attacks 
of increasing pam and weakness On the whole, the patient gradually 
gets worse, his wasted frame comparing markedly with the protuberant 
and enlarged belly The phenomena discoverable on abdominal pal- 
pation vary considerably with the conditions present within 

Treatment m the early stages is often successfully undertaken by 
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the physician Hygienic measures are adopted, the patient living m 
the fresh air, and, of course, being always m the recumbent position 
Plenty of good digestible food is given, as also cod-liver oh and per- 
haps intestinal antiseptics, such as salol, creasote, etc The external 
application to the abdomen of iodine, either as a pamt or an oint- 
ment, is much commended by some physicians Should the condition 
undergo no improvement, it may be justifiable to operate When 
marked ascitic accumulation is present, all that is needed is to remove 
the fluid and close the wound with or without irrigation, and m nearly 
75 per cent of the cases a cure may be anticipated In the acute 
forms, however, infection of the wound may follow the escape of the 
highly infective fluid fiom the peritoneal cavity, and healing may be 
thereby delayed Where diffuse or localized suppuration is present, 
adhesions which can be reached may be gently broken down, exit 
given to the pus, and the peritoneal cavity washed out , but no pro- 
longed search after suppurating foci should be made, or the intestine 
may be torn The results of treatment m this variety are not nearly 
as satisfactory as in the former, at least 40 per cent of the cases dying 
As to the way m which cure is established, opinions differ, some 
authorities considering that it is due merely to the admission of atmo 
spheric air, some to the alteration produced thereby in the mtra- 
abdonnnal tension, whilst others maintain that it is simply in conse- 
quence of the removal of the exudation and its contained toxins l 
The most plausible idea, however, attributes it to a flushing of thd, 
intra-abdominal tissues with blood plasma (a well-ascertained fact’ 
after laparotomy) and the effect of the antitoxic substances contained, 
therein, the tubercles thereby having their vitality destroyed In this 
connection one may note the statement that too early a laparotomy; 
does but little good, an insufficient amount of antitoxin having pre- 
sumably developed m the system 

Subphremc Abscess is the term applied somewhat loosely to a sup- 
purating focus which is m more or less intimate relation with the 
under surface of the diaphragm Two mam varieties are described, 
viz , the mtrapentoneal, which is much the more common, and the 
retro- or extra-peritoneal The causes are very diverse, and the mani- 
festations vary somewhat with the causative lesion 1 The stomach 
is the most frequent source of the trouble, the infection being due to 
the extension of a chronic ulcer If the anteuor wall is involved, the 
pus will be limited by the lesser omentum and stomach behind, by the 
diaphragm and left lobe of the liver above, by the falciform ligament 
on the right, and by adhesions between the stomach or omentum and 
anterior abdominal wall below This type of abscess usually points 
to the left of the ensiform appendix Should the ulcer be situated on 
the anterior wall near to the fundus, the abscess may get into close 
velationship with the spleen, and point beneath the left costal margin 
When the abscess arises m relation with the poste 1 tor wall, the lesser 
sac of the peritoneum may be filled with pus, which is prevented 
from escaping from the foramen of Winslow by adhesions, w hilst 
the stomach itself is pushed forwards, and the pus travels up and 
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presents above it to the left of the middle line More often the lesser 
sac has been previously obliterated, and the abscess develops m the 
retroperitoneal tissues 2 Ulcer of the duodenum may give rise to 
very similar conditions If the abscess is mtrapentoneal, it is bounded 
by the liver, colon, omentum, and anterior abdominal wall , occasion- 
ally it has also tracked up behind the liver Retroperitoneal sup- 
puration also occuis in connection with the duodenum, the pus then 
travelling up between the liver and diaphragm, or downwards towards 
the loin 3 The appendix vcinnfoimis is also a cause of subphremc 
abscess, the pus burrowing behind the peritoneum, or finding its way 
along the inner or outer walls of the ascending colon 4 It may also 
be caused by extension of suppuiation from the liver, colon, intestine, 
or from retroperitoneal stiuctures, such as the kidney, ribs, or verte- 
brae According to Fenwick, however, 80 per cent of all cases of 
subphremc abscess are due to ulceration of the stomach or duodenum 

Ihe abscess thus induced may contain pus alone or, m addition, 
gas, which is derived either fiom a direct communication with the 
bowel, or from the activity of the B coh without any definite opening 
being present It was to this condition that Leyden originally gave 
the name of suhphcmc pyo-pncuinotlioi ax The extension of the abscess 
along the under surface of the diaphragm often leads to that structure 
being displaced considerably upwards, and to a secondaiy infection of 
the pleura, either by lymphatic absorption and extension, or by an 
actual solution of continuity The effect is an effusion of serum or 
pus into the base of the pleural cavity, the latter constituting a basal 
empyema 

The Symptoms vary considerably They may be pieceded by those 
referable to the causative lesion, and their onset may be sudden or 
gradual Ordinary febrile phenomena, and perhaps one or more 
rigors, may occur, whilst the patient complains of pain m the upper 
part of the abdomen, together with vomiting and constipation The 
pam is often increased on respiratory movements, and may extend 
upwards to the shoulder On palpation, the abdominal muscles on 
one or other side are held rigidly contracted, but possibly a swelling, 
either dull or tympanitic according to its contents, may be noted 
There may be some bulging of the intercostal spaces On the right 
side the diaphragm may be pushed up, and the liver downwards , and 
if the abscess contains gas, an area of tympanitic resonance may be 
noted between the dulness of the liver and the resonance of the 
lung On the left side, the heart may be pushed upwards together 
with the diaphragm, and the absence of lateral displacement of the 
heart is an important diagnostic feature from a pure empyema or 
pneumothorax The X rays will sometimes be useful in recognising 
displacement upwards of the diaphragm, and immobility of the 
affected half A blood count is important m indicating the existence 
of suppuration t 

The Treatment consists m opening and draining the abscess 
wherever it is most accessible In many cases this can be effected 
through the anterior abdominal wall along the lower margin of the 
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ribs, but even then a counter-opening is often needed behind When 
the abscess does not project anteriorly, the best situation for an 
opening is through the pleural cavity, as for some abscesses of the 
liver The incision lies behind the mid-axillary line, a portion of the 
eighth or ninth rib being excised If, as often happens, there is also 
an empyema, this is opened and drained, and then an additional open- 
ing can be made through the diaphragm if one does not already exist , 
if, however, the pleural cavity is not affected, the serous membrane 
covering the upper surface of the diaphragm must be stitched to the 
parietal pleura before the diaphragm is incised 

Ascites — By this term is meant an accumulation of fluid, and that 
usually of a serous type, within the peritoneal cavity It results 
chiefly from lesions which fall to the care of the physician — viz , 
cirrhosis of the liver, chronic Bright’s disease, and various cardiac 
affections It is also a consequence of any obstructive pressure on 
the portal vein, as by malignant glands m the portal fissure secondary 
to carcinoma of the stomach or of the intestine, or by fibrous 
adhesions, the consequence of duodenal ulceration or stones in the 
gall-bladder Fluid also collects m the abdomen as the result of 
diffuse malignant deposits scattered over the peritoneum, or from 
the presence of mildly irritative foci, such as hydatid cysts, etc 
Chylous ascites is a condition m which the fluid is milky from an 
admixture of chyle, and usually results from ruptuie of the recepta- 
culum chyli m consequence of the pressure on the thoracic duct 
above it of malignant glands secondary to cancer of the stomach 
Encysted ascites results from the distension of a portion of the cavity 
which has been shut off by inflammatory adhesions 
The Physical Conditions resulting from ascites are easy of recog- 
nition The abdomen is distended, like a barrel, but with bulging 
flanks Dulness is present in the loins when the patient is recumbent, 
and extends forwards to about the same level all round, the only 
resonant area being about the umbilicus , this is due to the floating 
forward of the intestines On rolling the patient over to one side, 
the dull and resonant areas shift, the part that is highest becoming 
resonant This sign is occasionally absent if the mesentery is short 
or if the intestines are tied down posteriorly On tapping the abdomen, 
a well marked thrill is usually transmitted from one side to the other 
Necessarily, the fluid also finds its way into any diverticula of the 
peritoneum, such as an unclosed funicular process or a hernial sac 
The diagnosis of ascites should present no difficulty, but the practi- 
tioner must not be satisfied until he has found the cause of its 
presence, and this may not be easy even when the fluid has been 
removed, so that the abdominal viscera are palpable 
Treatment necessarily varies with the cause of the accumulation 
Should it persist, and the patient’s breathing be hampered by the 
abdominal distension, removal by paiaccntcsis is essential The usual 
plan adopted is to seat the patient on a chair and to encircle the 
abdomen with a flannel binder, the ends of which are split to within 
6 inches of the middle line The unsht portion is placed over the 
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abdominal wall in front, whilst the divided portions cross behind, and 
are held by assistants, so as to make continuous pressure upon the 
abdominal contents The bladder is completely emptied, and then 
the abdomen is carefully percussed, and a spot of absolute dulness 
selected , here a small skin incision is made with a scalpel, and a 
suitable trocar and cannula inserted The median line below the 
umbilicus is the place usually chosen for the puncture, but there is 
no objection to inserting the trocar through the flanks Some surgeons 
prefer to withdraw the fluid more slowly, so as to prevent the shock 
often experienced from its rapid removal Two or three Southey’s 
trocars and cannulse may then be inserted 

Not unfrequently the fluid re-accumulates, and the process has to 
be repeated atter a time When the cause of the collection is doubtful, 
the practitioner will take the opportunity of the lax abdominal wall 
to palpate the viscera, light may also be thrown on an obscure case 
by a cytological examination of the fluid In malignant disease, 
cancer cells and blood may often be found If the condition is still 
doubtful, an exploratory laparotomy may be advisable 

In cases due to hepatic cirrhosis, Talma’s operation of Epiplopexy 
may possibly be justifiable The object is to relieve the obstruction 
to the portal system by opening up fresh communications between it 
and the systemic veins The method consists in fixing the great 
omentum to the abdominal wall and determining the formation of 
adhesions , necessarily the peritoneum has to be drained and kept 
dry during this procedure, and the question arises as to whether this 
drainage is not the cause of the improvement The mortality is not 
inconsiderable, especially when the liver is small the best results 
have been gained with hypertrophic cirrhosis The method is still 
on its trial, but appears to be justifiable m suitable cases 

Affections of the Great Omentum 

The omentum is of great surgical importance m the abdomen, in 
that it covers m and protects the viscera, and by its mobility is able 
to apply itself to many a weak spot where perforation or infection 
might occur, and thereby protect the patient from serious inflam- 
matory mischief The result of this protection is, however, the 
formation of adhesions which by the irritation of constant movement 
may stretch and become rounded and cord-hke, and various forms of 
intestinal obstruction (by strangulation, kinking, etc ) may result there- 
from The value of this protective power of the omentum is recognised 
by surgeons in the employment of omental giafts to add security to 
a line of junction m the intestinal wall with which they are not quite 
satisfied It is only occasionally that such a provision is required 
The best method to adopt is to detach the graft entirely from its 
former connections, wrap it round the gut, and stitch it m place 

The omentum may be torn, and holes may be formed m it as a 
result of injury The immediate symptoms would be pain, shock, and 
the phenomena of mtrapentoneal haemorrhage , but it is likely that 
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other injuries co exist At a later date the hole might determine an 
attack of internal strangulation 

Acute Inflammation (epiploitis) has been lighted up as a result of 
the application to the omentum m a hernia operation of a septic liga- 
ture The phenomena vary with the virulence of the organisms, an 
acute diffuse peritonitis perhaps resulting In the milder forms a 
localized inflammatory disturbance follows, with all the phenomena 
of a limited peritonitis , suppuration may ensue, and a large mtra- 
peritoneal collection of pus may result 
Torsion of the omentum is an occasional complication of an irre- 
ducible hernia, and that usually on the right side The lesion generally 
follows some heavy strain, and results m venous stasis, effusion of a 
blood-stained fluid, the formation of extensive adhesions, and possibly 
gangrene and general peritonitis, if left long enough The symptoms 
often start abruptly with colicky pam m the right iliac fossa and 
scrotum, together with constipation and sickness , the hernial swelling 
becomes enlarged, and extending upwards from the iliac region a 
sensitive mass may be detected on palpation, which is dull on per- 
cussion, and sometimes reaches to the epigastrium The tempera- 
ture is normal, though the pulse-rate is accelerated Treatment is 
obviously operative, and consists in removal of the omentum 

Chronic peritonitis, whether simple or tuberculous, may cause the 
omentum to be rolled up into a more or less solid mass, which lies 
transversely across the abdomen a little above the umbilicus There 
is usually a band of clear resonance between it and the hepatic dulness, 
which is of great diagnostic importance 
The omentum also becomes infiltrated with secondary cancerous 
nodules, which can not unfrequently be palpated, and their presence 
gives important indications as to the desirability or not of operative 
treatment Colloid degeneration is not uncommon in omental cancers, 
and huge masses of this growth have been sometimes discovered m 
the deadhouse Omental carcinoma usually leads to a considerable 
effusion of fluid into the peritoneal sac 

Affections of the Mesentery 

Wounds result from penetrating or non penetrating injuries They 
are usually associated with laceration of the intestine, and the result- 
ing phenomena will be those of haemorrhage, followed by general 
peritonitis from the intestinal lesion Pure mesenteric wounds not 
involving the intestine are usually due to penetrating or gunshot 
injuries Haemorrhage to a varying degree may result, and if the 
patient lives the nutrition of the intestine may be seriously endangered 
If such a lesion is found on exploration, bleeding points must be 
secured and the opening m the mesentery closed , before this is 
accomplished, hou e\ er, careful consideration must be given to the 
\ ascular supply of the intestine, as the ligature of a mam branch of a 
mesenteric artery may determine gangrene, and necessitate resection 
of a portion of the bowel 
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Thrombosis of the Mesenteric Vessels, apart from strangulation or 
volvulus, is usually the result of embolic obstruction of the artery, but 
may sometimes commence m the veins, spreading down from the 
liver, or originating in some intestinal ulcer The process is associ- 
ated with acute pain, and is followed by the symptoms of acute 
obstruction The bowel becomes engorged with venous blood and 
dies, it is often occupied by a blood-stained effusion, and the passage 
of daik tarry stools may be noted The peritoneal cavity contains 
a quantity of blood-stained serum, which after a time becomes offen- 
sive A diagnosis is rarely teached before operation for the obstruc- 
tive phenomena, and the only hope for the patient is removal of the 
gangrenous bowel (if that be possible), and a temporary enterostomy 
Should the patient live, a very doubtful contingency, the continuity 
of the gut may be subsequently restored 

The Mesenteric Glands frequently become inflamed in consequence 
of some intestinal lesion, c g , typhoid ulceration No special notice is 
taken of this occurrence, unless suppuration ensues, when the abscess 
must be opened In less severe cases, however, it is often asso 
ciatecl with a patch of localized peritonitis, resulting m the deposit of 
plastic lymph , to this some other viscus, c g , the free end of the 
omentum, the fimbriated extremity of the Fallopian tube, the vermi- 
form appendix, one of the appendices epiploicae, etc , may become 
adherent, and an adhesion may develop which subsequently leads to 
intestinal obstruction As a matter of fact, the great majority of mtra- 
abdominal bands are connected at one end with the mesentery 

Tuberculous Disease of the mesenteric glands is a common affection 
m children, constituting a condition known as tabes mescntcnca It is 
probably secondary to intestinal lesions, and when widely diffused 
through the mesentery is, of course, to be dealt with only by hygienic 
and medical measures Limited masses in the iliac fossa may some- 
times be amenable to surgical measures, and be removed , whilst 
occasionally the surgeon has to deal with a gland which has sup- 
purated, and requires to be opened with the same precautions as one 
would take in dealing with an appendix abscess Peritonitis, acute 
or tuberculous, may result from this disease 

Cysts of the mesentery are not common, and, as might be expected, 
they are usually of lymphatic origin , they may be single, containing 
either lymph or chyle, or multiple, then constituting a cavernous 
lymphangioma Blood cysts have also been known A rounded, 
tense intra-abdominal swelling gradually develops behind or below 
the umbilicus , it is freely moveable from side to side, and is usually 
accompanied by some derangement of intestinal movement or function 
When of large size, the swelling is dull, but is often crossed by the 
affected loop of bowel It is likely to be mistaken either for an ovarian 
-or for a pancreatic cyst The diagnosis is usually made on the 
operating-table, and the treatment consists in enucleation or drainage, 
with or without removal of the affected coil of intestine 

Tumours form occasionally m the root of the mesentery and behind 
it, constituting the retroperitoneal lipoma, or sarcoma The former 
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may glow to a latge size, and destroy life by its pressuie phenomena , 
the latter, though sometimes resembling the foimei in stiuctuie, 
invades surrounding tissues earlier The diagnosis is uncertain until 
the abdomen is opened, and the question of removal is dependent on 
the relation of the giowtli to the mesenteric vessels, which must not be 
mjuied It is seldom that a letio-pentoneal sarcoma can be enucleated 

Affections of the Stomach 

Rupture of the Stomach results from blows or falls upon the epi- 
gastrium, especially after a heavy meal, and then usually involves 
the pylonc end or the greater curvature near the cardiac orifice 'It 
may also follow a penetrating injury, such as a stab 01 a fall upon a 
spike or railings Neighbouring viscera are not unfiequently Pi- 
tched m the lesion, especially the livei 01 spleen 

The Symptoms aie those of seveie and. prolonged shock, with epi- 
gastnc pain and vomiting, the ejected matenal often containing blood , 
acute septic peritonitis usuallj' ensues m a verj' short time, destrojung 
the patient’s life in a few days Occasionally, when the wound is 
small or the organ empty at the time of the accident, there is but 
little or no extravasation, and then a localized intiapeiitoneal abscess 
may form, shut off from the general peritoneal cavity by adhesions, 
and sooner or later blasting and discharging into the stomach, colon, 
or one of the hollow' viscera, or else coming to the surface and burst- 
ing externally , sometimes the barriei of adhesions will give way, and 
a late general peritonitis may lesult If the posterior w r all of the 
stomach is alone injured, the resulting phenomena are very similar to 
those due to the perforation of an ulcer in this region (q v ) 

Treatment — No time must be lost in undertaking a laparo- 
tomy when the diagnosis is tolerably certain, since the only-hope 
of' Savmg the patient’s life lies m early interference A median. 
i ncision is made above the umb ilicus , the situation of the injury in 
the sfomach asceTtamecH nnrt flje ajagitUBS -rfln.mppd _1-> V forceps so as 
to prevent any fuithei exit of the gastric contents whilst the peri- 
toneum is being cleansed All extiavasated material should be care- 
fully sponged or swabbed aw'ay, and if the general cavity has yet 
b ecome inflamed, irrigation should be avoidedTor fear of carryin g 
infective matenal to other regions The w T ound m the stomach is 
closed by a row r of Lembert’s suture s, which tuck the margins 
lmvards, and these must extend a little beyond the lesion on either 
side (Figs 354 and 355) If the postenor Avail is also injured, as by 
a bullet w r ound, an opening should be made through the omentum so 
as to explore and cleanse the lessei sac of the peritoneum I f th e 
c ase has been operated on early and there hut 1itt-1p..pprUnnpal 
in flammation, it may Pe possible to close the parietal wound entirely , 
bu t, as a rule, it is necessary to dram the uppei part nf t tip cpmuc 
c avity by insetting a plug ot gauze down to and aroun d ilie site-of- 
t he~mjur y It the general cat lty is inflamed, the treatment suitable]^ 
tcTacute peritonitis must be instituted (p 975) It will probably bev- 
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wise under these cucumstances to place a drainage-tube immediately 
above the symphysis pubis, reaching down into Douglas’s pouch, as 
well as making counter-openings m the loins and leaving the upper 
i incision partly open 

Foreign Bodies in the stomach consist either of those which have 
been swallowed accidentally or intentionally, or of concretions, e g , 
hairs, \\ ool, etc , due to the constant ingestion of small portions which 
remain in the viscus, and may after a time form large masses The 
presence of the former is known from the history, whilst the latter 
may give rise to symptoms of gastric irritation, the cause of which is 
inexplicable until the mass has attained such a size as to suggest the 
presence of a tumour The only treatment possible for a foreign 
body of any size is to open the organ and remove it (gastrotomy) , 
where, however, it is of small dimensions, eg, a com, it may be 
allowed to pass onwards 

Ulcer of the Stomach is an exceedingly common ailment, the conse- 
quences of which are often very serious, a considerable mortality 
being associated with it, its complications, or its sequelae Two chief 
types may be mentioned here, although others are not unknown 

(a) The acute ulcer is rarely larger than a sixpenny-piece, and 
‘ develops with almost equal frequency at any spot between the 
cardia and the pylorus along the upper margin of the stomach, and 
more frequently on the posterior than on the anterior surface ’ (Fen- 
wick) It is not unusually multiple, two ulcers being often found 
exactly opposite one another, suggesting an infective origin of the 
trouble They are of a circular shape, and with the edges sharply 
defined and clearly cut , each successive coat is destroyed to a lesser 
degree than the one internal to it, so that the sore is truncated or 
funnel-shaped Should perforation occur, the opening is not central, 
but slightly to one side These acute ulcers heal without much diffi- 
culty, as is evident from the number of radiating cicatrices seen on 
the post-mortem table They give rise to no stenosis, except perhaps 
when they are situated within the pyloric orifice Haemorrhage from 
this variety is not uncommon, but is rarely fatal * 

( b ) The chronic ulcer may attain considerable dimensions, perhaps 
many square inches of each surface being involved It is usually 
single, and situated on the posterior wall near the pyloric orifice, 
which may be involved in the trouble by extension Its shape is 
very variable, though m the earlier stages it is rounded , one impor- 
tant type is the horseshoe ulcer, which spreads down along either 
surface from the lesser curvature, and may subsequently cause an 
hour-glass contraction of the organ The edges are often raised, 
hard, and infiltrated, whilst the gastric wall is generally thick and 
sclerosed In old-standmg cases there may be considerable destruc- 
tion of tissue, external viscera, such as the pancreas, being some- 
times exposed m the wound Haemorrhage is not uncommon, and 

* See Fenwick, ' Ulcer of the Stomach and Duodenum ’ J and A Churchill, 
1900 and Mayo Robson and Moynihan, ‘ Diseases of the Stomach and their 
Surgical Treatment,’ Bailliere, Tindall and Co\, 1901 
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may prove fatal , one of the larger branches of the coronary artery, 
or perhaps the splenic, is then involved, or the bleeding may arise 
from one of the enlarged varicose gastric veins which are often found ‘ 
m the neighbourhood of an old ulcer Perigastric inflammation of 
an adhesive or suppurative type is almost certain to occur, and 
cicatricial contraction of various forms is likely to follow 

Women are much more liable to gastric ulcer than men, m the pro- 
portion of three to one , but it is the acute variety to which they are 
most prone, and from which, apart from perforation, they seldom die 
The usual age of such patients is from fifteen to thirty years Men, 
on the other hand, are more liable to chronic ulcers, and though acute 
perforation is less common, they are subject to a number of serious 
complications which may prove fatal Their average age when 
attacked is from thirty to fifty years 

Into the setiology, general symptoms, and routine treatment of gastric 
ulcers it is unnecessary to enter , they are sufficiently described m 
medical text-books A number of complications, however, arise 
which may require surgical assistance, whilst it must be remembered 
that the mere persistence of symptoms may justify operative 
measures, especially since the observation has been made and con- 
firmed that malignant disease may commence on the site of an old- 
standing ulcer 

x Excessive and Persistent Haemorrhage is responsible for quite a 
considerable proportion of the deaths from gastric ulcer It may 
arise from arteries, veins, or capillaries, and at first it is difficult to 
say from what source it rs derived Inasmuch, however, as m over 
go per cent of the cases it can be stopped by medical means, it is 
obvious that the capillary origin is most common It is uncommon , 
for the patient to succumb to the first attack of bleeding, and hence 
the rule of practice which is usually adopted, viz , to treat the first 
acute haemorrhage by medical means , but should it recur or persist 
unduly, surgical assistance may be required 

If the bleeding is small m amount, but recurs constantly, gastro- 
enterostomy should be undertaken, m order to put the organ at rest 
and allow the ulcer to heal When, however, the haemorrhage is 
more severe, a determined attempt must be made to find the bleeding 
spot and deal with it The abdomen is opened and the stomach care- 
fully explored Some puckering or thickening of the coats may - 
indicate the situation of the ulcer , failing this, a free opening m the 
long itudinal axis is made through the anterior wail, and the interior 
dfthe viscus methodically examined When the bleeding point has 
been found, it may be possible to pick it up and tie it , or the whole; 
ulcer may be picked up and ligatured en masse, or the base of the! 
ulcer may be cauterized , or excision of the ulcer may be practicable 1 
Failing these measures, gastro-enterostomy will be indicated, and the\ 
result is usually satisfactory 

2 Perforation of the Ulcer is by no means an uncommon occur- 
rence in connection with the acute type of ulcer, and is therefore seen 
most frequently m young women , it is always fraught with the 
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greatest danger The anterior wall is more frequently involved than 
the poslenor (7 to 1), owing to its gieatei mobility, which prevents the 
formation of protective adhesions 1 he cardiac end is more often 
affected than the pylotic (5 to 3), whilst the opening is usually nearer 
the lesser rather than the greater curvature The character of the 
symptoms varies with the si/e of the perfoiation, and with the dis- 
tension or not of the viscus If a large opening is produced m the 
anterior wall, so that the gastric contents aie allowed a free entrance 
into the peritoneal cavity, the patient is seized with severe epigastric 
pain and profound shock, and this is followed by acute septic peri- 
tonitis, which rapidly pro\es fatal if surgical interference is not at 
hand When the perfoiation is small, and only a gradual leakage 
occurs, the onset is subacute , the pi unary shock is then inconsider- 
able, but epigastnc pain and tenderness are piesent, together wnth 
marked ngidity of the abdominal wall , a short period of improvement 
follows the primary shock, and then the symptoms steadily increase 
until the characteristic featuies of general peritonitis supervene 

The Pivgnosis of gastric perfoiation is exceedingly grave, since, 
unless active surgical interference is obtainable within a compara 
tively short time, hopeless peritonitis ensues Statistics indicate that 
95 per cent of untreated patients die, w'lnlst the later the operation, 
the w'orse the results 

Tuatmcni — Should it be decided for any particular reason not to 
operate m a given case, the horizontal position, rectal feeding, and 
the use of morphia to check peristalsis, are the only means wdnch 
hold out any prospect of benefit Operation, as already indicated, 
must be undertaken at as early a period as possible, although it is 
often wise to delay foiv an hour or two to allow the patient t ojecove-a- 
m measure from the lintlal'sliock The median incision is the best 
to "employ, smce'Tf'is nof*pT 7 SsT 51 e to be certain as to the situation of 
the lesion The rules given above as to the treatment of a pene- 
trating injury hold good in connection wnth this subject, especially -as 
to the use of swabs for the removal of any extravasated gastric con- 
tents, and as to the value of peritoneal irrigation There is no need 
to excise the ulcer when found , all that is required is to close the 
aperture by means of Lembert’s sutures, applied perhaps m a purse- 
strmg fashion, so as to bury the ulcerated surface In some cases it 
may seem unwise to attempt closure of the lesion, whilst m others it 
may be so situated as to render such closure impossible , a drainage- 
tube, free from lateral openings, is then introduced into the stomach, 
and gauze packed around it so as to lessen the risk of mtrapen- 
toneal leakage The patient is fed by the rectum for some time, and 
the fistula usually closes without much difficulty at a subsequent date 

3 Perigastric Inflammation is a common result of ulceration , it 
may be either adhesive or suppurative m character 

Adhesive Pcngcistntis is in the first place protective m nature, con- 
sisting of a localized thickening of the serous wall It is more 
marked m connection with chronic than with acute ulcers The 
posterior gastric wall is often adherent across the lesser sac of the 
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peritoneum to the serous membrane lying m front of the pancreas, 
and this fixity may be one of the factors which prevent the ulcer 
from healing, even as fixation to the periosteum over the tibia delays 
healing in an ulcer of the leg 

In a few cases adhesions form between the anterior wall of the 
stomach and the parietal peritoneum, and these may give rise to a 
localized fixed epigastric pain, usually increased considerably by dis- 
tension of the organ It may be treated safely by abdominal section, 
and division of the adhesion between ligatures If left alone, not only 
may it cause mcom emence by the pain induced, but it may also 
determine internal strangulation or obstruction 

Snppin ativc Perigastritis may follow a small perforation with limited 
leakage, but is more usually due to an extension of the ulcer and an 
invasion of the perigastric tissues by organisms which escape from 
the stomach The result of this is the foimation of what has been 
already described as a subphienic abscess (p 979), which may or may 
not contain gas It may burst anteriorly through the abdominal 
Avail, or may perforate the diaphragm, giving rise to a basal empyema , 
and this m turn may burst into the lung or through the chest wall, so 
that fistulas may appear in various places, through which the contents 
of the stomach may be discharged 

The abscess should be opened and drained in the way already 
indicated, but should a fistula form, it is almost hopeless to attempt 
to deal with it locally, and a gastro-enterostomy may then be 
required 

4 Stenosis is always liable to follow the cicatrization of ulcers of 
the stomach In the small acute ulcer the contraction rarely leads 
to more than a puckering of the organ , but in the chronic ulcers of 
large size the organ may be much altered m shape, and definite 
stenosis may arise If the contraction is in or near the cardiac 
orifice, symptoms akin to oesophageal stenosis may be produced, the 
patient returning his food shortly after swallowing it If the pylorus 
is affected, the stomach is often much dilated, and vomiting of a 
special type ensues (see Simple Stenosis of the Pylorus, p 995) It 
is important to note that muscular spasm plays a considerable part m 
the production of these symptoms when due to ulcer , the spasm is 
probably induced by the hyper-acidity of the gastric juice (hyper- 
chlorhydria) which is often present 

The most exaggerated forms of gastric stenosis follow the cicatriza- 
tion of a horse-shoe ulcer, and this constitutes the most common 
cause of an hour-glass stomach Adhesive perigastritis and cancer are 
occasional causes The constriction is usually situated about 
4 inches from the pylorus, and may be so narrow as almost to 
dn ide the organ into two halves Generally the great convexity is 
drawn up towards the lesser, and thereby two pouches are formed 
which sag downwards , in them food collects and undergoes decom- 
position Vomiting more or less of a pyloric type ensues from the 
distension of the cardiac pouch, which is usually much the larger 
On washing out the organ with a measured quantity of water, a 
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smaller quantity often returns, some being retained m the lesser sac 
On palpation this latter may occasion a succussion splash, even when 
the organ is apparently empty On again passing the tube after a 
short interval, offensive fluid may return, especially if the pyloric 
pouch has been palpated Distension of the viscus (as by passing a 
stomach - tube and forcing air m with a bicycle pump) causes a 
definite bulging on the left side of the epigastrium m the first place , 
subsequently this may dimmish, and the -pyloric pouch become 
evident on the right side Sometimes both pouches can be distinctly 
felt, or even seen, as well as the siflcus between them No treat- 
ment is of any avail which does not provide for the drainage of both 
pouches and the efficient emptying of the whole organ A few cases 
may be treated by excision of the stricture, or by its longitudinal 



Fig 360 — Hour glass Stomach, 

INDICATING THE METHOD OF 

Treatment by Anastomosis 
of the Two Pouches 



Fig 361 — Treatment of Hour- 
glass Stomach bv Double 
Gastro-enterostomi 


division and suture transversely by a method similar to that employed 
for the pylorus (see Pyloroplasty, p 1001) In some cases the two 
pouches may be united below the stricture (Fig 360), but there can 
be no question that the great majority are best dealt with by a 
double gastro-enterostomy (Fig 361), which gives a direct com 
munication between each segment and the jejunum 

5 Finally, cases are met with m which the symptoms of gastric 
ulcer persist or recur in spite of the most careful dieting and treat- 
ment, and it is now considered quite justifiable to submit such cases 
to operation Two lines of treatment are possible (a) The ulcer 
may be excised, if it be in a convenient position for such a procedure, 
and if the infiltration around it is not too extensive This is, how- 
ever, rarely practicable (b) In most cases gastro - enterostomy 
(p 1001) should be undertaken in order to relieve symptoms by 
enabling the viscus more readily to empty itself after the ingestion 
of food The stomach is thereby put at rest, the ulcer is able to 
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heal, the patient’s nutrition is quickly re-established, and the results 
are in every way gratifying 

Cancer of the Stomach — The stomach is more frequently invaded 
by cancer than any other organ in the body in the male sex, whilst 
in females it comes next to the breast and uterus m order of fre- 
quency Any and every part of the viscus may be affected, but m 
60 per cent of the cases the tumour starts m or ab out the pyloru s, 
and is of a scirrhous j aafcure When the cardiac end is attacked, the 
disease may spread from the oesophagus and is a squamous epithe 
homa, but when the body of the organ is invaded, the condition is 
usually a columnar carcinoma 

Cancer occasionally starts at the site of an old ulcer, but there 
is generally no assignable cause for its onset, except an indefinite 



Fig 362 — Cancer of Piloric End of Stomach (King's College 

Hospital Museum ) 

The abrupt limitation of the growth at the commencement of the duodenum 

is well seen 

history of injury It may occur as a nodular outgrowth, perhaps 
covered with papillomatous projections and early undergoing ulcera- 
tion , if it is of a hard type, the ulcerated surface has a characteristic 
everted margin Sometimes the whole organ becomes infiltrated by 
a diffuse carcinomatous growth, constituting a firm mass incapable 
of dilatation or much contraction, which has been aptly termed the 
* leather-bottle stomach ’ At the pyloric end (Fig 362) the growth 
is always of a hard nature, and forms an annular constriction, 
through which it may be difficult to pass even a small catheter , it 
is sharply limited on its duodenal aspect, but spreads into the body of 
the organ, and especially towards the lesser curvature, following the 
mam line of the lymphatic stream The lymphatic glands lying 
along the lesser curvature are involved, usually extending as far as 
the point where the coronary artery reaches the stomach, whilst those 
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\ along the pyloric end of the great curvature are implicated to a less 
[ degree (Fig 368) Thence the affection spreads to the liver and to 
“the ccehac glands, and there may compress the inferior vena cava and 
Thoracic duct Adhesions form around the growth, fixing it to the 
under surface of the liver, to the head of the pancreas, the colon, and 
even when of large size to the anterior abdominal wall These ad- 
hesions often prepare the way for an extension of the disease to the 
peritoneum, over which disseminated nodules of cancer may be 
scattered, often giving rise to a considerable effusion of serous fluid 
The omentum also becomes infiltrated, and colloid degeneration is 
not unusual in this region, the omentum being converted into a solid 
translucent mass, looking sometimes like firm sago pudding 

Speaking generally, the malignancy of gastric carcinoma is 
decidedly less than that of such organs as the breast or uterus, in 
that secondary glandular affections are later m developing, and even 
when the nearest group is involved it may be some time before the 
affection spreads to distant parts 

Cluneal Phenomena — Gastric cancer often begins with certain 
indefinite symptoms, the significance of which is easily overlooked 
m the early stages , the case is then often allowed to run on with the 
idea that it is merely one of ‘ dyspepsia,’ * internal influenza,’ or the 
like, so that a thorough and exhaustive examination is not made, 
and the time for radical interference passes without the disease being 
recognised Pam is often the first symptom, slight at first, but 
gradually increasing, and referred to the epigastrium or back Food 
may increase or relieve it, but as time progresses the pain comes on 
independently of meals Acid eructations and a sense of epigastric 
oppression soon follow, and these in time give place to actual attacks 
of vomiting, the ejecta perhaps containing blood, but usually not till 
late in the case Loss of appetite and steady wasting are also marked 

features m the early stages The persistence of such a group of 
symptoms should always lead to a complete investigation of the 
stomach and its functions (1 ) The epigastric region is carefully 
palpated and the nature and position of any unusual swelling noted 
It may be desirable to inflate the organ with air or gas and ascertain 
its exact size , by this means it is sometimes possible to detect a 
tumour which would otherwise escape notice (11 ) The composition 
of the gastric juice should be investigated by the use of a test meal 
and the stomach tube The meal consists of a cup of weak tea 
without milk and a small slice of toast , it is given on a fasting 
stomach, and for choice early in the morning, and withdrawn an hour 
and a quarter later In cancer the amount of HC 1 is usually 
diminished, whilst that of lactic acid is increased , the latter is probably 
a fermentation product This test must be looked on as a valuable, 
but not as a constant, indication of the presence of cancer HC1 
is usually increased, and not diminished, m the cancer that super- 
venes on a chronic ulcer , and we have met with well-marked cases 
of ordinary cancer where the HC 1 was normal and lactic acid absent 
Moreover, HCI is absent in many gastric lesions other than cancer, 
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and hence this phenomenon must always be considered m conjunction 
with the other clinical symptoms (m ) The motor power of the 
viscus is very considerably lessened, so that the passage of its contents 
into the duodenum is delayed , this is due to a chronic interstitial 
gastritis (iv ) A blood count m carcinoma usually reveals a well- 
marked secondary anaemia, together with a moderate leucocytosis 
(v ) Microscopic examination of the vomit may also throw light on 
the case 

To these general signs certain special ones may be added, varying 
with the location of the growth i If the cardiao end is involved, a 
tumour can rarely be detected, the stomach being small and con- 
tracted The patient complains chiefly of pam on swallowing, and 
the vomiting occurs immediately after each meal The symptoms are 
practically those of oesophageal cancer 

2 When the pylorus is affected, a tumour can often be felt a little 
above and to the right of the umbilicus, which is at first rounded 
and definitely limited, except on the left side, where it shelves off 
into the stomach , it is moveable m the early stages, but later on 
becomes fixed , it is firm m consistence, and somewhat tender on 
manipulation and pressure, and may receive pulsation from the 
underlying aorta Owing to the stenosis of the pylorus, which 
almost invariably accompanies this condition, the stomach becomes 
dilated, and its great curvature displaced downwards, perhaps almost 
into the pelvis In this a large accumulation of fluid takes place, 
which can be heard splashing about when the patient is moved , 
every day or two he brings up a large quantity of fluid and 
decomposing food, covered with a yeast-like scum, and sometimes 
containing sarcmas in abundance Hsematemesis is not uncommon 

3 When the body of the organ is involved, a tumour may or may 
not be felt, according to its situation The * leather-bottle ’ stomach 
can be sometimes detected as a solid mass projecting forwards from 
under the left costal margin The organ is not dilated, and the 
vomiting has no special characters , haematemesis may or may not 
be present 

In the later stages pressure phenomena manifest themselves 
Ascites may result from compression of the portal vein , jaundice, 
from implication of the common bile-duct , oedema of the legs and 
varix of the superficial abdominal veins may arise from pressure 
upon the inferior vena cava, whilst the peritoneal cavity may be 
distended with chyle owing to the pressure of lymphatic glands on 
the receptaculum chyli or thoracic duct All these later signs are 
indications that the time has passed when radical treatment is 
possible A similar indication is given by enlargement of a gland m 
the left supra-clavicular fossa, which sometimes occurs , this results 
from dissemination of cancer cells up the thoracic duct 

Treatment — So many cases of this affection reach the surgeon too 
late that, at the risk of wearying our readers, ive would reiterate 
what has been already stated When the symptoms of chronic 
gastritis persist in spite of careful dieting and treatment, and the 
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patient is losing flesh, one should always look on the case with 
suspicion Granted that the examination of the gastric juice reveals 
the characteristic changes referred to above, and still more when a 
blood count indicates leucocytosis and a diminishing quantity of 
haemoglobin, then an exploratory operation is quite justifiable On 
the other hand, we would give a word of warning against the common 
practice of consideung that the mere presence of a tumour m the 
epigastrium warrants an operation When a well-marked tumour 
is present, the probability is that the disease has extended beyond 
the reach of surgery, and therefore, unless there are distinct indica- 
tions for palliative treatment, eg, the signs of pyloric stenosis, the 
[patient is often better left to the care of the physician Of course, 
m many cases an operation is undertaken in the almost vain hope of 
being able to do something to prevent the patient being condemned 
to certain death , but when ascites, jaundice, or definite evidences 
of dissemination are present, the surgeon should be very chary of 
interfering 

For cancer of the cardiac orifice, gastrostoip v (p 997) 'may possibly 
be desirable, the artificial stoma being placed nearer to the pylorus 
than usual 

For cancer of the body of the stomach, a partial or total ggstiec- 
j^amy (p 1000) may be feasible in the absence of massive adhesions , 
but the conditions which permit of such procedures are unusual If 
there is any evidence of obstruction to the passage of food, a gastro 
eqterostnnw (p 1001) is undertaken, and, indeed, this operation is 
always useful in such a case m that it enables the viscus to empty 
itself more quickly Owing to the usual location of the carcinoma 
on the posterior wall, the surgeon may be driven to utilize the anterior 
operation Sometimes the disease is so extensive that even this pro- 
cedure is impracticable , the patient’s nutrition is then likely to fail 
rapidly, and possibly life may be prolonged (if such be desirable) by 
the formation of an artificial opening into the jejunum (jejun ostomy), 
through which he may be fed without using the stomach 

For cancer of the pylorus, operation is more frequently possible, 
whilst, even if removal is impracticable, palliative measures to short- 
circuit the growth may be feasible If the mass is comparatively 
moveable, and there are but few adhesions, p yloreclg my (p 1000) or 
removal of the diseased portion of the organ may be undertaken, and 
even should secondary deposits be present m the liver, the patient is 
probably better off after such a procedure than if left alone When 
the growth is firmly adherent to adjacent viscera, gastro-enterostomy 
is alone practicable, and will do much good by permitting of the 
passage of food into the bowel without passing over the ulcerated 
surface , it will also allow the dilated organ to be more com- 
pletely and quickly emptied, and consequently fermentation 
processes are minimized and the patient will suffer less from 
toxic absorption 

Failing all operative measures, the patient’s nutrition must be 
maintained by such food as causes him the least discomfort, and 
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considerable relief will be experienced from regular and systematic 
lavage of the organ Opium will be needed for pam 
Simple Stenosis of the Pylorus results from a number of different 
conditions, and gives rise to a well-marked group of symptoms 
(i) Most frequently it is due to the healing of a gastric ulcer, situated 
within or close to the pyloric orifice , in the acute form, where the 
ulcers are small, spasm as a result of the associated hyperchlor- 
liydria is an important element m aggravating the symptoms caused 
by a slight contraction (2) It may result from the contraction of 
extrinsic adhesions These may be massive or bandlike , m the former 
case the pylorus is imbedded in the newly-formed fibrous tissue , m 
the latter it is kmked, and subsequently contracted Such adhesions 
may be secondary to gastric ulcer, or may spread from an inflamed 
gall-bladder (pen-cholecystitis) (3) It is occasionally met with as 
a congenital hypertrophy of the pylorus, in which the overgrowth chiefly 
involves the muscular fibres This manifests its presence m other- 
wise healthy children within a few weeks or months of birth by 
persistent vomiting immediately after food, unattended by pam or 
retching, and necessarily resulting m a steady loss of nutrition The 
stomach becomes enlarged after a time, as m the other varieties, and 
the pylorus can sometimes be palpated as a moveable tumour 

The physical results of pyloric stenosis consist m hypertrophy and 
dilatation of the stomach, which becomes enlarged downwards, and 
forms a sac, m which food collects perhaps for days, and undergoes 
fermentative changes, being finally ejected m large quantities, mixed 
w'lth frothy mucus and a yeast-like scum containing an abundance 
of sarcinaj The stomach may in time almost reach the pelvis, the 
pylorus being dragged down with it Succussion or splashing sounds 
are heard on shaking the patient’s abdomen, and peristaltic waves 
may be elicited on tapping it sharply 

The Treatment consists at first in washing out the stomach regu- 
larly, but when that fails to give relief one of the following proceed- 
ings may be undertaken (a) L01 etcps_ Operation consists in dilating 
the stenosed orifice with the finger The viscns is opened midw ay 
betw ee n the rnryntnres and about_2_inches from the pylorus , and first 
one finger is introduced, sloudy and carefully, then two, and even per- 
haps three , no violence is admissible, or the walls of the orifice may 
be torn or ruptured The results of this procedure are temporarily 
satisfactory, but it is now being replaced by more certain methods 
which are less likely to be followed by recurrence of symptoms 
(b) E \cisi<m .afJ;h c Pvlouis ha s been undertaken in some cases, but is 
raiely available The condition has usually gone on so long before 
operation is considered that the stomach is dilated and atonic, and 
even if the obstruction is removed food may collect and decompose 
m the pouch formed by the dilated organ (c) Pv bioblastv (p 1001) is 
useful m similar cases where the stricture is free from adhesions, and 
where it is narrow' and annular, but will be useless m conditions 
similar to those under which pylorectomy is indicated (d) Gastio- 
cnici osto my is usually the operation of choice, inasmuch as it provides 
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more efficient drainage of die dilated stomach than any other 
proceeding The mortality is small, and the results most gratifying 

Acute Dilatation of the Stomach* is a curious condition occasion- 
ally met with in surgical piactice, as an unexpected and unwelcome 
sequela of injury or operation, and that by no means necessarily 
limited to the abdomen It is rather more common m medical work, 
arising either without apparent cause, or in the course of debilitating 
illnesses It is characterized by a sudden onset, the vomiting of enor- 
mous quantities of fluid, and severe general symptoms, which usually 
terminate fatally m a few days The stomach becomes enormously 
dilated, even sagging down into the pelvis, and the walls are more or 
less paralyzed, as peristalsis is rarely evident The pathology of tins 
condition is uncertain, but it is possibly due to constriction of the 
third piece of the duodenum by the root of the mesentery through a 
downward drag of the intestines Treatment consists in regular lavage, 
and m some cases the abdominal decubitus has given relief , rectal 
alimentation is requited Surgical treatment is very unlikely to do 
good, unless there be some associated obstruction near the pylorus 

Operations upon the Stomach 

1 Washing out the Stomach is needed in cases of poisoning, m chronic 
catarrh, in dilatation of the organ, and as a preliminary to operations 
in which its cavity is to be laid open It may be accomplished by 
the ordinary stomach-pump, or by the simpler method of passing a 
long tube of good-sized calibre, to the upper end of which is attached 
a funnel Fluid is introduced through the funnel, and syphoned out 
by lowering it below the level of the stomach Before open opera- 
tions, a warm solution of boric acid should be employed as the agent 
for irrigating the viscus 

2 Gastrotomy, or opening the stomach, is required for the removal 
of foreign bodies from it or from the lower end of the oesophagus, 
for exploratory purposes, and as a means of dilating simple strictures 
of either the pyloric or cardiac orifices (Loreta’s operation) 

f Operation — T . ~ lade the_ middle .line, abov e the 

umbihcus-unle ' special indication to the contrary 

The peritoneum is opened, and the stomach recognised by its posi- 
tionjmmediately under the liver, and by the thickness, pink colour, 
and opacity of its walls If the omentum or transverse colon presents 
in the wound, it must be pushed down, and the stomach looked for 
above The spot where the stomach is to be opened is now selected, 
and the part drawn out and carefully packed around with sterilized 
gauze so as to prevent contamination of the general peritoneal cavity 
The incision is made m the long axis of the stomach, and the finger 
inserted The removal of a foreign body must be undertaken with 
great care, so as not to inflict injury on the organ, the wound being 
enlarged, if necessary The stomach is subsequently closed by the 

* For further details, see ■ Acute Dilatation of the Stomach,’ by H Campbell 
Thomson, M D Bailliere, Tindall and Cox, 1902 
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Czerny-Lembert suture, and replaced , all traces of blood, etc , are 
removed, and the external wound is closed m the usual way 

The cardiac orifice is not easily reached, as it lies deeply lust m front 
* of the aortic opening in the diaphragm It can be dilated by the 
f fingers or by suitable dilators, and a foreign body by this means 
, removed from the lower end of the oesophagus The utmost gentle- 
1 ness must be observed m this pro- 
ceeding, as serious symptoms may 
tbe caused by irritation or injury 
\of the pnen mnp-astric nerves, the 
it ermination^Sl w hi rh poss through 

I tins opening m the diaphragm 
1 ThU operations on the pyloric 
orifice are dealt with below 

3 Gastrostomy consists in the 
^j/ formation of a permanent artificial 
opening into the stomach, through 
which the patient can be fed It 
is needed in cases of malignant 
disease or inTrarlahlft-sfamoaL c 
oesop hagus, w here the patient is 
exposed to the risk of starvation, 
owing to his inability to take 
nourishment 

During the last few years a 
number of excellent operations have 
been introduced, whereby this end 
is secured without the resulting 
escape of gastric juice, followed 
by irritation and digestion of the 
surrounding skm, which were so 
constantly seen m the old days 
Most of them depend on the forma- 
tion of a muscular valve or 
sphincter, and there can be no 
doubt that the improvements thus 
effected have been very great Two 
chief methods have been suggested 
— viz , W ltzel’s and F rank ’s , the latter 
the preferable, and the results gamed thereby are so satisfactory as 
to warrant us m describing it in detail 

I F lank's Q Relation — Fenger’s oblique incision (Fig 363, A) foi 
exposure of the stomach is first made, the viscus withdrawn and 
examined, and a silk sling passed through the serous and muscular 
coats at the site selected for the artificial opening, so that a cone- 
shaped portion of the wall can be dravm up into the wound The _ 
parietal-peritoneum is then sutured all round-to the base of the cone, 
so as to shut it off from the general serous canty A second in- 
cision (A 1 ), about 1 inch m length, is now made on the outer side of 



Fig 363 — Incisions Utilized in 
Various Abdominal Operations 

A, Fenger’s incision for exposing the 
stomach , A 1 , additional incision in 
Frank’s gastrostomy , B, incision 
for exposing the gall bladder , 
C, incision for operations on 
appendix D, left iliac colotomy, 
E, median incision for ovariotomy 
or supra pubic cystotomy , F for 
radical cure of inguinal hernia or 
varicocele , G for femoral hernia , _ 

1, anterior superior iliac spine, 

2, pubic spine 


of these is, to our minds, 
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the first wound, parallel to it, and about 1-^ inches from it The 
bridge of skin and subcutaneous^! issue between the two is separated 
from the subjacent structures, and the apex of the cone of gastric 
wall drawn under the bridge into the second wound A small opening 
is then made into the viscus through the apex, in which the silk slmg 
is located, and the mucous membrane stitched accurately to the skin 
in the centre of the incision The remainder of this incision is then 
closed in the ordinary way, as also the first Healing readily occurs, 
and thus a valvular opening is established, which passes in an angular 
fashion round the margin of the costal cartilages, tending to prevent 



Fig 364 Fig 365 

Figs 364 and 365 —Gastrostomy (Frank’s Modified Operation) 

In Fig 3C4 the base of the cone is seen sutured to the peritoneum and sheath of 
the rectus, in Fig 365 the stomach has been opened, a tube stitched in, and 
the sutures passed through the rectus are in place 

regurgitation of the gastric contents The patient may be fed by the 
artificial opening at once 

We have somewhat modified this operation of late, and the results 
have been still better than when we utilized Frank’s original method 
Instead of the oblique incision, a vertical one (as suggested by Kocher) 
jis employed, extending for 3 or 4 inches downwards from the eighth 
postal cartilage and passing through the substance of the rectus 
muscle (Fig 364), which is split by the fingers or handle of the knife 
into two portions A cone-shaped portion of the stomach wall is 
withdrawn, and its base stitched to the parietal peritoneum and 
posterior layer of the sheath of the rectus A small hole is made in 
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the apex of the cone, and through this is passed a piece of rubber 
drainage-tube, free from lateral openings, and about the size of a 
No io catheter, exactly fitting the opening m the stomach , it should 
project ii inches inside the cavity, and about 6 inches of it should 
remain outside (Fig 365) This is stitched firmly to the stomach 
wall, and the apex of the cone is then drawn to the upper angle of 
the incision The halves of the rectus muscle are freed from the 
posterior layer of the sheath and drawn together by sutures, so as to 
cover in all the exposed gastric wall except the apex of the cone, 



Figs 366 and 367 — Gastrostomi (Frank s Operation Modified) 

In Fig 366 the sutures in the rectus have been tied, and only a small portion 
of the stomach projects in Fig 367 the operation is completed 

which with the tube forms a mpple-like projection, around which the 
muscle fits like a sphincter (Fig 366) The incision in the skin is 
then closed, and finally the serous and muscular coats of the projecting 
portion are carefully stitched to the skin The results of this pro- 
cedure have been most satisfactory, many cases having run their 
course without a drop of gastric juice escaping The amount of 
food at first administered is small, and rectal feeding may be required 
in addition , but it is gradually increased until perhaps 17 ounces 
can be retained four times a day The patient should be kept m the 
recumbent posture for three weeks 

* Tor further details s eeCaikss ‘On Gastrostomj , King's College Hospital 
Reports, \ol \ , 1S97-1S9S, and m Edinlnngh Medical Journal, Julj, 1902 
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WitzcVs Opciation — This consists in making a valvular opening 
into the stomach by introducing and stitching a tube into it as m the 
last proceeding, and then burying the projecting portion as far as 
possible by suturing the serous and muscular coats together over it 
lhe stomach is then fixed to the abdominal parietes and the skin 
closed I he functional result of this operation is very good, but the 
fixation to the abdominal wall is not so secure as in the former plans 

4 Gastrectomy — A good many cases have now been reported in 
which a limited portion of the gastric wall lias been removed success 

fully, either for simple or mahg 
nant ulcers or grow ths Incisions 
are made so as to include the 
mass, and the wound is subse- 
quently closed by Czerny-Lem- 
bert sutures 

Total excision of the stomach 
is a proceeding which has only 
recently been attempted, but 
several successful cases are now 
on record It has been under- 
taken for extensive malignant 
disease, which, however, has left 
enough of the oesophageal end 
free to allow of its apposition 
and fixation either to the upper 
end of the duodenum, or, if that 
cannot be brought across to it, 
to a suitable coil of the jeju- 
num The actual union has been effected either by simple suturing 
or by introducing a Murphy button 

5 Pylorectomy, or partial gastrectomy, for malignant disease of the 
pyloric end of the stomach, has been associated until quite recently 
with so great a mortality as to render it almost a hopeless proceeding 
Thus, in seventy-two cases dealt with for malignant disease, reported 
some years back, fifty-five died from the immediate effects Modern 
statistics are very greatly improved, and granting that there are not 
too many adhesions, and that the patient’s strength is reasonably - 
good, the operation may be undertaken without much fear 

Operation — The abdomen is opened by a median incision, which 
extends nearly from the xiphoid cartilage to the umbilicus The 
diseased area is explored, and a final decision made as to the practica- 
bility or not of removing it If an operation is determined on, the 
growth is carefully isolated from surrounding parts by dividing the 
attachments of the great and lesser omenta, any enlarged glands 
being also included m the scope of the operation Clamps are then 
applied to the stomach and duodenum, and the surrounding part of 
the abdomen carefully protected with sterilized gauze The mass is 
now removed (Fig 368), the incisions being so placed as to extend 
beyond the pylorus about J inch into the duodenum on the one side, 



Fig 368 — Cancer or Pvlorus, in- 
dicating the Situation or the 
Limphatic Glands along the Two 
Curvatures, and or the Incisions 

NEEDED TO INCLUDE THEM 
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and on the other so as to remove the greater portion of the lesser 
curvature, thereby including the lymphatic glands Bleeding points 
are secured, and the two incisions completely closed, no attempt 
being made to appose or unite them The first part of the jejunum is 
then drawn up, and an ordinary posterior gastro-enterostomy performed 

The chief danger of the operation is shock, but if this can be 
avoided by careful protection of the viscera, by the prevention of 
haemorrhage, and by rapidity of evecution, a good result may be 
expected The patient is fed per tectum for the first forty-eight hours, 
if possible, but after that interval small quantities of fluid may be 
allowed, and the dietary gradually increased 

Pylorectomy for simple stenosis is quite a different matter , the 
pylorus alone needs to be removed, and there should be no difficulty 
m performing an end-to-end anastomosis similar to that recommended 
for intestinal lesions (q v ) 

6 Pyloroplasty consists in incising the pylorus and reclosmg the 
incision m such a way as to increase the calibre of the tube It is 



Fig 369 — P\ LOROPLAST* 

The contracted bowel is divided longitudinally, and the aperture thus made 
opened out, so that it can be brought together transversely 

performed for various types of stricture The operation commences 
by exposing the pylorus and clearing it from adhesions A longitudinal 
incision is then made through the stricture, and by a little careful 
manipulation this wound can be opened out and brought together in a 
transverse manner so as to greatly increase the lumen of the orifice 
(Fig 369) Two rows of stitches are inserted, one through the mucous 
membrane, and the other through the muscular and serous coats 
7 Gastro-enterostomy, or, more correctly, g astro -jej unostomy, is con- 
stantly resorted tom the treatmentof gastric, pyloric, orduodenal lesions 
Not long ago the mortality associated with this operation was so 
serious that it was looked on as a formidable undertaking , m careful 
and skilful hands the death-rate is now so small (well under 10 per 
cent ) that it is frequently employed Indications — 1 For obstruction 
to the onward course of the food, whether m the stomach, pylorus, 
or duodenum, and whether simple or malignant in origin 2 For 
stasis of the gastric contents (1 e , retention m the stomach for an 
undue period — say, o\ er eight hours), whether due to atony of the 
\ iscus or following on obstruction 3 For persistent phenomena of 
ulceration, either of stomach or duodenum, m spite of suitable treat- 
ment 4 For recurrent hemorrhage under Similar conditions, m 
. order to put the parts at rest by rapidly emptying the stomach, or by 



1002 


A MANUAL OF SURGERY 


diverting the food fiom the duodenum 5 As a part of the modern 
operation of pyloiectomy or gastrectomy 

lhe opeiation consists 111 the foimation of an artificial communica 
tion between the stomach and intestine It is important that the 
-.SfilectecLportion of- bowel should be the upper pait of the jejunum, 
since, if the communication is established too low, a much greater 
absorbing suiface is isolated, with the result that, even if the operation 
is successful, the patient gradually loses ground owing to lack of 
nutriment , and the rapidity of the emaciation will increase as the 
communication is placed further from the duodenum 

Opoation — The patient is generally prepared by washing out the 
stomach for a few days with some mild antiseptic , but tins must be 
done very cautiously, if at all, when ulcers are present The incision 
employed is usually one m the middle line through the hnea alba 
The stomach is readily found, and the condition of the viscera 
evamined so as to confirm the necessity for the operation Formerly 

it w r as the practice to unite 
the bow'el to the ante) tot wall' 
of the stomach (Fig 370), but 
there are tw'O obvious objec- 
tions to this method (a) The 
jejunum is drawn up over the 
transverse colon, and is likely 
to constrict it and lead to ob- 
struction , this is most likely 
to occur when the opening in 
the jejunum is as near as 
possible to the duodenum, a 
desirable arrangement from 
many points of view , and 



Fig 370 -Anterior Gastro enteros- ( h ) the necessary drag of the 

to mi gut is apt to bring the two 


A, Transverse colon , B, jejunum dragged 
up over the colon and omentum (pur- 
posely omitted) to be brought into 
apposition with the stomach 


ends parallel to each other, 
and thus produce a spur or 
kink, by means of which the 
bile ^is_ directed into the 
stomach instead of into the 


efferent limb, thus establishing a vicious circle Severe bilious 
vomiting results, which may prove fatal 

Hence the majority of surgeons nowadays utilize with advantage 
Von Hacker’s posterior operation The transverse colon is withdrawn 
from the wound, together with part of the omentum By tracing down 
the transverse meso-colon to its attachment to the posterior abdominal 
panetes, the termination of the duodenum is reached as it crosses the 
middle line along the lower border of the pancreas, and with the 
superior mesenteric vessels lying in front of it , by this means the 
upper portion of the jejunum is easily found, and a suitable spot for 
making the anastomosis selected It must be turned over, if need 
be, and placed so that the peristaltic wave may pass directly from 
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stomach to intestine, and not be reversed at the site of union A 
hole is then made through the transverse meso-colon (Fig 371), 
so as to open into the lesser sac of the peritoneum, and enable the 
posterior wall of the stomach to be reached , the margins of this 
opening are stitched to the posterior gastric wall A clamp is placed 
on either side of the selected portion of bowel, so as to prevent the 
escape of intestinal contents when the gut is opened , but, of course, 
it is impossible to do the same to the stomach , the latter viscus 
ought, therefore, to be thoroughly washed out with some dilute 
antiseptic, such as boric acid, before the operation commences 
Moreover, it is pushed forwards from behind by the assistant’s hand 



A, Transverse colon thrown upwards exposing the transverse meso colon, 
through an opening in which (B) the posterior vail of the stomach (C) is 
exposed the margins of the opening are sutured to the gastric wall D r the 
upper end of the jejunum with clamps (E, E) in position above and below 
the opening which is to be sutured to the opening m the stomach The first 
sero muscular stitch has secured the bowel and stomach in apposition 

in such a way that the opening is placed above the level of the rest 
of the viscus in the recumbent position of the patient, and there 
is therefore but little likelihood of leakage Sterilized gauze strips 
are also packed around the site of operation, so as to recen e any 
fluid which may escape 

The actual method of anastomosis usually employed at the present 
day consists 111 sunple-sutmuTg the parts together w ithout the aid of 
any mechanical contmance To this end two sutures only need 
be employed, one to unite the mucous membranes, the other for! 
the sero-muscular coats They may consist of silk or firm catgut, 1 
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carefully sterilized , they must be of sufficient length, and are 
advisably threaded to curved needles at each end 

Before opening the viscera the sero-muscular coats are sutured 
together to an extent a little greater than the proposed length of the 
incisions (as m Fig 371) Spencer Wells forceps are then attached 
to the threads at each end, and they are laid aside till further needed 
A longitudinal incision is made into each viscus, about ii inches 
long, and about \ inch m front of the line of suture Bleeding points 
are secured, and fluid which might escape mopped up on strips of 
gauze which are thrown aside The second suture is now utilized to 
stitch the jejunal to the gastric mucous membrane all the way round 
the opening, of course, as the anterior parts of the incisions are 
reached, the assistant must press the viscera forward, so as to 
approximate them The ends of this inner suture are knotted 
together Finally, the loose ends of the outer sero-muscular suture 
are again taken up, and the anastomosis is completed by carrying it 
all the way round about \ inch from the margin of the incision , 
the two ends are tied together This process of suturing is eminently 
simple, and after a little practice the surgeon can effect it m very 
few minutes , the bond of union is safe and reliable 

The usual peritoneal toilette follows blood is sponged away, 
swabs and strips of gauze are removed and counted, the visecra re- 
placed, and the abdominal incision closed 

If any mechanical appliance is to be employed m this operation, 
we would advise the use of Robson ’s b obbin (p 1027) , it is laid m 
position during the introducin’ of the 'inner suture for the mucous 
membrane, and gives a basis of support over which the two continuous 
sutures can be tied more firmly It is also claimed that the line of 
junction is protected by its use, as by an internal splint To our 
minds the results of simple suturing without it are so excellent that 
its employment is a needless refinement 

A few surgeons still recommend the use of Murphy’s button 
(p 1028) , it is introduced according to the rules given for a lateral 
anastomosis We consider that its employment m this connection 
is quite unjustifiable, except under the most unusual circumstances 
The aftci -U eatment consists m abstaining from stomach-feeding 
for at least forty-eight hours, if practicable, rectal alimentation being 
resorted to m tKe interval Not unfrequently there will be some 
regurgitation of bile into the stomach, and this may lead to trouble- 
some vomiting for a few days , but if the junction is satisfactory, 
it soon passes off, especially when food is administered by the mouth, 
as may usually be undertaken on the third day At first only fluid 
nourishment should be permitted, but m a week’s time soft solids 
may be given, and gradually a more liberal diet is ordered The 
effect of the operation is necessarily only palliative when cancer is 
present, but the general condition often improves considerably for a 
time, and the final exitus lethalis is associated with less suffering 
Various suggestions have been made m order to minimize the 
risks of serious bilious vomiting 1 It may usually be prevented by 
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making the opening m the jejunum as near the duodeno-jejunal 
junction as possible, the formation of a kink is thereby hindered 
2 A second opening is sometimes established between the afferent 
and efferent coils 3 The jejunum is cut across, and a Y-anasto- 
mosis made (Roux), the lower segment being implanted at right 
angles into the stomach wall, and the upper or duodenal end into 
a second opening m the gut lower down We doubt whether the 
two latter suggestions are justifiable , they can always be resorted to 
should the vicious circle of biliary regurgitation develop 

Ulcers of the Duodenum are very similar m nature and origin to 
those of the stomach They occui most frequently m men thirty to 
forty years of age, and often without any obvious cause Oral sepsis 
is not uncommonly present, as also hyperchlorhydria , m some cases 
chronic nephritis has existed, and m others the lesion follows some 
operation The ulceration which forms a very occasional sequela of 
burns has been already alluded to (p x 1 3) The upper part of the 
duodenum is that usually affected, well above the entrance of the bile- 
duct , the character of the ulcer is similar to that seen m the stomach 

The Symptoms are often very uncertain if no complications are 
present Pam may be noticed m the right hypochondrium, some- 
times, but by no means invariably, referred to the back When 
characteristic, it appears some little time after the ingestion of food, 
wz , t wo to four h ours , vomiting is not a very frequent symptom, 
but when 'present it may relieve the pam The ejecta may contain 
a certain proportion of bile' Haemorrhage is another important sign, 
the blood being mixed with the vomit, or passing down the bowel 
and escaping with the motions (melaena) In a considerable per- 
centage of cases, however, the condition is absolutely latent and free 
from symptoms until acute manifestations of perforation or haemor- 
rhage supervene 

Perforation usually involves the first part of the duodenum, and 
may be mtra- or retro-peritoneal The conditions produced are 
practically identical with those following a perforated gastric ulcer, 
but with slight differences due to the change of situation Thus, with 
the usual acute mtra-peritoneal perforation the fluid on escaping 
from the duodenum is guided downwards by the ascending meso-colon 
to the right iliac fossa, and hence the symptoms of acute appendicitis 
are somewhat simulated , but it may be possible to locate the primary 
pam to the hypochondrium The mischief soon spreads, however, to 
the general cavity, and the localizing symptoms disappear The effusion 
includes the fluid duodenal contents, often very abundant and perhaps 
bile-stained, and usually free gas If the opening m the duodenum 
is small and the contents escape slowly, a subphremc or subhepatic 
abscess may form, but the adhesions are not very firm, and it may 
burst secondarily into the general serous cavity A retro-peritoneal 
perforation of the duodenum is the origin of a subacute subphremc 
abscess, which is placed behind the peritoneal cavity, but ah\ ays to 
the right side of the falciform ligament 
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H&morrhage of an alarming and fatal character is sometimes the 
first sign of duodenal ulceration In these acute cases it arises from 
erosion of some branch of the pancreatico-duodenal vessels Less 
serious but somewhat persistent haemorrhage is sometimes observed 

Stenosis of the duodenum may result from the cicatrization of 
ulcers, and may lead to frequently-repeated vomiting, dyspepsia of 
an intractable type, a greatly-distended stomach, and emaciation to 
an alarming degree 

Treatment — If a diagnosis can be made and no complications are 
present, the same treatment is instituted as for gastric ulcer, viz , rest 
in bed and rectal alimentation Persistence of symptoms, c g , vomiting, 
hemorrhage, etc , is treated by gastro-jej unostomy, and the results are 
most satisfactory. Perforation, of course, needs immediate operation, 
as described for the stomach (p 988) In the earlier stages of a 
duodenal perforation, the incision will probably be located along the 
right semilunar line for 4 or 6 inches The opening, when found, 
should be stitched up m the transverse axis of the bowel, so as not to 
dimmish its calibre Stenosis of the duodenum is treated most 
successfully by gastro-enterostomy, and there are few operations in 
surgery which give more gratifying results 

Affections of the Intestine 

Congenital Conditions are occasionally met with affecting the intes- 
tines, and perhaps giving rise to serious complications (a) The most 
common of these consists m what is known as Mechel’s dtvet Uculunt 
It occurs as an outgrowth from the lower end of the ileum, which 
may be patent for 1 or 2 inches, terminating possibly m a fibrous 
cord, which floats free amongst the intestines, or may contract ad- 
hesions, and thus determine an internal strangulation , sometimes it 
persists as an open tube as far as the umbilicus, giving rise to a con- 
genital faecal fistula It is due to non-obliteration of the omphalo- 
mesenteric duct ( b ) Congenital stenosis of the duodenum also occurs 
opposite the entrance to the common bile duct, and a similar con- 
dition may arise m the lower part of the ileum at a spot correspond- 
ing to the site of Meckel’s diverticulum 

Contusion of the Intestine may result from any serious blow on the 
abdomen, and necessarily varies m its effects with the nature and 
force of the injury, the amount of distension of the gut, and the 
strength and power of resistance of the parietes In its simplest form, 
it merely produces a little bruising of the intestinal wall, followed by 
a subacute or chronic enteritis, from which with care the patient 
quickly recovers In the more severe cases, an acute enteritis ensues, 
due to bacillary invasion, which may even run on to ulceration or 
sloughing of the coats of the bowel The latter result is more likely 
to follow if the mesentery has also been involved in the injury so as 
to produce thrombosis of the mesenteric vessels Under these circum- 
stances, the final issue depends largely upon the rapidity of the inflam- 
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matory process If adhesions have had time to form between the 
panetes and the injured gut, the mischief is limited, and the patient 
may recover with an artificial anus or faecal fistula, the formation of 
which has been preceded by a localized intra-peritoneal abscess, con- 
taining extremely offensive pus, owing to the presence of the B coll, 
which has migrated through the intestinal wall If, however, the 
inflammatory affection is rapid m its onset, and adhesions have not 
had time to develop, acute diffuse peritonitis is almost certain to follow 
When the injured portion of the bowel is retro-pentoneal, as m the 
duodenum or colon, a retro-peritoneal abscess may form 

The Symptoms of intestinal contusion consist primarily of shock 
and pain The amount of shock varies necessarily with the severity 
of the injury and the nervous susceptibility of the patient The pam 
may not be severe during the period of shock, but is always very 
marked subsequently, and increased by examination, movement, or 
during violent respiratory efforts To limit such movement, the 
abdominal panetes are maintained m a state of firm contraction, and 
can be felt hard and resistant Vomiting may be present, but is not 
a marked feature The later symptoms necessarily vary with the 
course taken by the case, and need not be described in further detail 

Treatment is conducted along the same lines as that of contusions 
of the abdominal wall (p 970), viz , where there is no absolute evidence 
of rupture, an expectant attitude must be adopted, but the surgeon 
must be ready to interfere should any grave or suspicious symptoms 
arise Acute enteritis induces diarrhoea and the passage of blood- 
stained mucus, and such symptoms vx ill indicate the use of bismuth, 
and perhaps a little morphia, whilst a fluid diet or rectal feeding is 
alone permissible 

Rupture of the Intestine follows abdominal injuries of a more severe 
character than those causing contusion, such as when a cart or cab 
has tiaversed the abdomen, or when the patient has been tightly 
squeezed A distended coil is much more likely to give way than one 
that is empty , in the latter case it is quite possible for a small wound 
to occur, through which the intestinal contents are unable to escape, 
owing to the opening becoming blocked by eversion of the mucous 
membiane, or being covered over externally by omentum which 
becomes adherent The bowel does not always give way at the point 
of impact, but occasionally at a distance from it , under these circum- 
stances the tear is more likely to be ragged and irregular, whilst if it 
yields at the point struck, the gut may be cleanly torn across The 
parts most fiequently affected by this foim of injury are the junction 
of the moveable jejunum with the fixed duodenum, and the lower 
3 feet of the ileum The fluidity of the contents of the small intes- 
tine has a grave prognostic significance, since they become diffused 
so readily The effect of the accident on the mesentery is also of 
impoitance, since 111 the first place it may give rise to considerable 
lntia-peiitoncal haunonhage, and later on may cause sloughing of the 
gut as a lesult of tluombosis 

I he eaily Symptoms consist of se\ere and usuall} lasting shock, 
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accompanied by intense abdominal pam Owing to escape of the 
intestinal contents, a virulent form of acute peritonitis follows imme- 
diately, from which the patient rapidly succumbs Free gas is some- 
times, but not frequently, present in the peritoneal cavity, as m 
rupture of the stomach I p a few cases emphysema of th e abdominal 
walls has be en caus ed, and in t he n-h-qpnrTnf 

c lhfuse^o ehtfht as-Tsra^ absoJ utej^-cedam-sign of ru£ture of the mtes- 
tm^l—t-ube= ‘Vomiting occurs, but not to an excessTver-degreeT - ' if 
"Flood is found m the vomit, it suggests that either the stomach or 
upper part of the intestinal canal has been injured Occasionally a 
blood-stained motion is passed, but only late m the case 

The Diagnosis of a ruptured intestine is always a matter of uncer- 
tainty m the absence of emphysema of the abdominal walls, which is 
very uncommon Formerly it was supposed that free air or gas m 
the peritoneal cavity would be certain to find its way up between the 
liver and the abdominal wall , hence loss of the liver dulness was con- 
sidered an important sign It is by no means certain, however, that 
the gas does travel m this direction, and a resonant note over the liver 
is a common result of distension of the colon If, however, the 
abdominal wall is retracted and not distended, the existence of this 
sign is suggestive The amount of shock is also an uncertain guide, 
as it varies both m degree and duration The temperature does not 
help much, although a secondary fall below normal after reaction, 
especially if associated with increasing rapidity of pulse and respira- 
tion, is very suggestive of grave mischief The presence of an area 
of deep fixed tenderness and pam with, perhaps, a rigid abdominal 
wall over it, and the incidence of early acute peritonitis, are probably 
the only signs that we can depend upon with any certainty The 
history and nature of the accident are important, and should be care- 
fully investigated 

In the non-existence of any distinct signs of rupture, Treatment m 
the early stages can only be expectant, and directed towards com- 
bating the shock and relieving the pam A small dose of opium 
should be administered with this object, and also to check peristalsis 
and hinder further extravasation of the intestinal contents , but as 
little as possible should be given, since it tends to mask symptoms 
If the surgeon has good grounds for suspecting that the intestine is 
torn, he ought at once to undertake an exploratory laparotomy, which 
m careful hands will do less harm to the patient than waiting for the 
onset of acute peritonitis to make the diagnosis certain If severe 
shock is present, an injection of hot saline solution into a vein will 
sufficiently restore the patient m the majority of cases to warrant 
such a procedure When a rupture is found, the same rules of treat- 
ment should be followed as those which have been enunciated for a 
ruptured stomach 

Punctures or Stabs involving the intestine lead to a similar series of 
phenomena , but the diagnosis may be easier, as gas or faecal material 
may escape through the external wound The direction of the in- 
cision in the gut is of importance, since a longitudinal cut (running 
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parallel to the axis of the bowel) is more likely to gape than a trans- 
verse one, owing to the greater power of the circular muscle fibres , 
a small puncture may be almost closed by a protrusion of mucous 
membrane Shock is not necessarily so severe as when the intestine is 
ruptured by violence without penetration , abdominal pam is always 
present, and the phenomena of acute peritonitis quickly follow 

Treatment — Every case of suspected penetration should be care- 
fully explored The skm and superficial parts of the wound are first 
thoroughly purified, and then the wound is laid open and the deeper 
parts examined If the peritoneum is not opened, the different layers 
of the wall are sutured together If the peritoneum has been involved, 
the opening in it should be enlarged, so as to explore the viscera and 
determine with certainty whether or not the gut has been wounded 
If a small punctured or incised wound of the intestine is present, it is 
closed by a purse-string stitch or by a row of Czerny-Lembert sutures 
If a more extensive lesion exists, excision of the damaged portion 
may be necessary , but if the patient is deeply collapsed from the 
supervention of peritonitis, it may be wiser to bring the divided ends 
to the abdominal wall, and form a temporary artificial anus, which is 
subsequently dealt with when the patient’s general condition has im- 
proved As to the treatment of the resulting peritonitis, we must refer 
to what has been written concerning rupture of the stomach (p 988) 

For Gunshot Wounds and their treatment, see pp 240 and 241 

Perforation of the Intestine arises from many different causes, such 
as the impaction of a foreign body, or the yielding of an intestinal 
ulcer, as occurs in tuberculous disease or typhoid fever, or from that 
form of enteritis which follows strangulated hernia We have already 
discussed the phenomena resulting from the perforation of an ulcer 
of the stomach or duodenum (pp 987 and 1005), and another variety 
caused by perforation of the appendix will be alluded to subsequently 
(P i° 39 ) 

When the jejunum or upper portion of the ileum is involved, per- 
foration is usually due to the impaction of a foreign body, such as a 
fish-bone, or to yielding of a tuberculous ulcer In acute cases, 
general peritonitis is almost certain to follow, and what we have 
written as to the results and treatment of such a lesion in the stomach 
applies here with equal force Occasionally the lesion is of a more 
chronic type, especially when due to tubercle, and then adhesions 
may form, allowing an mtra-peritoneal abscess to develop, and should 
it open externally, a faecal fistula follows In not a few cases the 
process of cicatrization may lead to a spontaneous closure of the 
fistula, and no operation should be undertaken until sufficient time 
has elapsed to determine whether or not this will occur A similar 
condition sometimes results fiom tuberculous peritonitis, the umbilicus 
being a common site for such a fistula to develop In other cases 
se\ eial coils of intestine may be matted together by adhesions, 
amongst v Inch an abscess forms, and tins, by opening into the bowel 
m two 01 more places, gi\es rise to a fistulous communication, known 
as a fistula bimucosa 
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In the lower portion of the ileum, typhoid fevei is the most usual 
cause of perforation It generally occurs about the end of the second 
or in the third week of the disease, and rarely more than one perfora- 
tion is present It is most commonly seen m bad cases associated 
with meteonsm and haemorrhage, but is not limited to such The 
symptoms are usually those of sudden collapse, as indicated by a 
falling temperature and a quick and feeble pulse, whilst severe and 
persistent abdominal pam followed by distension indicates the develop 
ment of general peritonitis Even when the patient is already 
collapsed by the disease, some slight fall of temperature with accelera- 
tion of the pulse may occur, followed by abdominal pam and 
meteonsm Early rigidity of the belly wall is an important diagnostic 
sign, whilst there may be some irritability of the bladder The only 
treatment which holds out any prospect of saving the patient is opera- 
tion, but owing to his depressed condition the outlook is not particu- 
larly bright Obviously, when he is moribund, it is useless to 
interfere , but the facts that of some 300 cases operated on and 
reported 27 per cent have recovered, and that the death-rate has 
gradually fallen from go to 69 per cent , indicate that in cases 
diagnosed early a fair proportion of success may be anticipated The 
abdomen should be opened in the middle line below the umbilicus, 
or directly into the right iliac fossa, and if the lesion is not at once 
obvious, the ileum is sought for at its junction with the caecum, and 
the bowel brought up and carefully examined inch by inch till the 
perforation is found , it may then either be closed by sutures intro- 
duced so as to close the wound in the transverse axis of the gut and 
thus diminish the risks of a subsequent stenosis, or the edges of the 
ulcers stitched to the margins of the w^ound so as to create a temporary 
artificial anus The peritoneum is cleansed and drained m the usual 
way, after determining that no second perforation is present or im- 
minent 

In the large intestine the most common cause of perforation is 
ulceration due to chronic obstruction Masses of faeces accumulate 
within the bowel, and by their pressure give rise to inflammation of 
the walls, which runs on either to ulceration or to actual necrosis 
Most usually the peritoneum is by this means laid open, and acute per- 
forative peritonitis follows In malignant disease of the colon, per- 
foration also occurs in some instances, giving rise to a localized 
abscess, and subsequently to a faecal fistula 

Foreign Bodies m the intestine are of three types 

1 Gallstones give rise to no symptoms unless they are of large 
size , the smaller ones enter the canal through the common bile-duct 
after an attack of biliary colic, and are voided in the stools Larger 
stones usually gam entrance to the intestine by ulceration from the 
gall-bladder into the duodenum A coating of faecal material is likely 
to form around them, and thus they increase in size as they pass 
downwards, w'hilst the intestine gradually diminishes m calibre 
from the duodenum to the ileum, so that they are likely to become 
impacted in the lower ileum Women over fifty are most often the 
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subjects of this condition, and there may be only a history of some 
inflammatory condition in the region of the gall-bladder, and none of 
biliary colic 

2 Enteroliths are of three classes (a) Calculi of phosphate of lime 
or inspissated faeces form around some foreign body as a nucleus 
(b) Masses of indigestible vegetable material may be matted together 
with inspissated faeces, mucus, etc , they are said to be not uncom- 
mon in Scotland (the so-called avenohth), consisting largely of the husks 
of coarse oatmeal They have also been known to consist of hair, or 
of cocoanut fibre in a patient engaged m mat-making (c) Calculi 
have been found consisting of insoluble mineral salts, e g , carbonate 
of magnesia or chalk, taken as medicine Whatever their origin, 
such enteroliths are likely to become impacted near the caecum, and 
may cause acute obstruction In thm persons their presence may be 
detected by palpation of the abdomen 

3 Foreign Bodies accidentally or intentionally swallowed occasion- 
ally pass through the stomach and become lodged m the intestinal 
canal Lunatics and children are most frequently affected, and m 
the former the most astonishing collections are occasionally found 
Thus Professor Agnew reports that he saw, m the dissecting-room 
of the Philadelphia School of Anatomy, a female subject, afterwards 
learned to have been insane, m whose intestinal canal were found 
three reels of cotton partially unwound , two roller bandages, one of 
them 2^ inches wide and i inch thick the other was partially un- 
rolled, one end being in the ileum, the other in the rectum , a number 
of skems of thread, a quantity being packed tightly m the caecum , 
and finally a pair of braces 

The Symptoms caused by such conditions will be either those of 
intestinal obstruction (p 1107) or of perforation In the latter the 
process is usually gradual, rather than sudden, giving time for 
adhesions to form, thereby limiting the mischief Suppuration 
follows, and possibly the foreign body may be extruded by Nature 
or removed by the surgeon through the abscess cavity, with or with- 
out the formation of a faecal fistula 

Small spiculated foreign bodies, c g , fragments of glass or metal, 
the husks of cereals, etc , may sometimes lodge m the pouches of the 
colon, and give rise to localized inflammatory phenomena, perhaps in 
one or more of the appendices epiploicae The symptoms will very 
closely resemble those of a localized appendix abscess, and similar 
operative treatment will be required 

Enteritis, or inflammation of the mucous membrane of the intestine, 
is a condition usually treated by the physician , occasionally it 
complicates surgical cases and needs effective treatment Thus it 
may follow the exposure of a coil of intestine in the depths of a wound 
•which has to be packed for drainage purposes Severe diarrhoea may 
lesult, and the inflammation may even spread through the whole 
thickness of the gut vail, and lead to the establishment of a fgecal 
fistula Enteritis also occurs as a post-operati\ e complication of 
strangulated hernia (p 109S) Whatever its origin, it is always 
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characterized by diarrhoea of varying type, and by pain or abdominal 
discomfort and perhaps vomiting Treatment consists in the use of a 
bland diet, c g , milk, and the administration of soothing astringent 
drugs, such as bismuth and perhaps opium It must not, however, 
be checked without ascertaining so far as possible that the causative 
irritant has been removed, and not uncommonly the best treatment to 
start with is the administration of a good dose of castor oil 

Colitis is an affection occasionally needing surgical treatment 
1 he cause is usually chronic constipation, but bacteria of various 
types or the Amccba coh may be present In the simpler cases 
(mucous colitis) the patient complains of griping pams in the course of 
the colon, diarrhoea, the passage of mucus in the stools, perhaps 
in membranous flakes, and definite tenderness of the colon on 
palpation The appendix is not unfrequently inflamed at the same 
time, and one of the most tender spots may be over this organ 
Treatment of this form consists m emptying the bowel by enemata, 
keeping the patient quiet in bed on a milk diet, and possibly ordering 
bismuth or a little chlorodyne When the patient is convalescent 
and all tenderness has disappeared, the causative chronic constipation 
must be treated Purgatives usually cause irritation and pain, and 
must be as far as possible avoided Abdominal massage and the 
methodical use of the so-called Swedish exercises, which increase 
the power of the abdominal muscles, and thereby give tone to the 
relaxed colon, aviII often work wonders m these cases 

The graver cases (ulcerative colitis) are associated with the discharge 
of pus and the exfoliation of patches of mucous membrane The 
patient’s health may be profoundly affected m this disease, pus of 
a most offensive type pouring out from the rectum, or fever of 
a marked hectic character being present The nutrition is necessarily 
impaired, and the patient wastes to a shadow Under such circum- 
stances, and especially when rectal irrigation has failed, the surgeon 
may be asked to make an artificial opening into the caecum m order 
to permit of more thorough irrigation, and also to deflect the intestinal 
contents For the method of operating, see p 1020 The fluid 
employed for irrigation must be bland, non -toxic, and umrritating 
Warm saline solution should be first used, and subsequently a weak 
boric acid solution, or possibly, with great care, aim 5,000 solution 
of nitrate of silver The patient sits over a bed-pan, and the fluid 
is injected through the fistula from an irrigator , distension of the 
bowel must be avoided, and to this end the introduction of a rectal 
speculum to keep the anus open during the irrigation is desirable 
It has been suggested by Weir that the appendix itself might be 
used in this condition, fixing it m the wound and irrigating through 
it , by this means closure of the fistula after the disease is cured might 
be more easily effected It is probable that sdme amount of stenosis 
of the bowel may result from the cicatrization of the ulcers m the 
colon, and then the fistula may have to remain permanently 

Tuberculous Disease of the Intestine usually occurs in the ileo- 
cecal region, and manifests itself in two mam types 
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1 Tuberculous Ulcers are generally multiple, though occasionally 
single They are of the usual tuberculous type, with undermined 
margins, and extend m the course of the vessels and lymphatics, vi 7 , 
around the gut transversely, so that if they heal stricture is almost 
certain to follow In their early stages they do not require surgical 
assistance, but later on obstructive phenomena may supervene, and 
these may be due not only to the stenosis, but also to associated peri- 
tonitis, neighbouring mesenteric glands are usually infected, and 
together with the bowel and omentum may form a palpable mass 
Operation may be needed for the relief of the obstructive phenomena, 
and some form of anastomosis, or even excision of the mass, may be 
undertaken if it be practicable 

2 The disease is sometimes chiefly limited to the caecum, pro- 
ducing a well-marked tumour, which can be palpated from outside, 
and is sometimes known as the Tuberculous Csscal Tumour , the disease 
may, however, also extend into the ileum and along the ascending 
colon for some distance The intestinal wall is thick, congested, 'and 
infiltrated with a tuberculous deposit , the outer coat is rough and nodu- 
lated , and the mass is firm, but not hard to the touch The neigh- 
bouring mesentery is occupied by enlarged glands, and these may 
also be found on the inner border of the ascending colon Adhesions 
may be present, and lead to kmkmg or twisting of loops of bowel, 
which may assist in producing intestinal obstruction The symptoms 
vary a good deal, but m the early stages constipation and diarrhoea 
may alternate, whilst later on obstructive phenomena may supervene, 
or even well-marked pyrexia of a hectic type The diagnosis from 
a ceecal carcinoma is not always easy , the chief points m favour of 
tubercle are the earlier age (under forty years), the longer duration of 
symptoms (two or three years), the associated pyrexia, and the 
presence of tuberculous lesions elsewhere The diagnosis is, however, 
not uncommonly made on the operating- table Treatment consists m 
entero-anastomosis, or excision of the mass The latter may involve 
an extensive procedure, but even when enlarged glands have to be 
left behind, the case may do well Thus, one of us removed the 
caecum, ascending colon, and a foot or more of the ileum for this 
condition, implanting the ileum into the side of the tiansverse colon, 
which latter viscus was not above suspicion Many enlarged glands 
had to be left , but the patient made an uninterrupted recovery, and 
has remained well , the pyrexia, which was very marked, disappeared 
on the day of the operation, and never returned * 

Stenosis of the Intestine arises from two mam causes — the contrac- 
tion of cicatrices or adhesions, and the development of tumours, 
usually malignant 

Simple or cicatricial stricture usually results (i) from the healing/ 
of ulcers which have extended more or less circularly around the* 
bowel, or have involved its walls extensively Hence, tuberculous j 
ulcers lend themselves to its development more than the typhoid \ 
lesion, and it is a little doubtful whether it has ever occurred as a | 
sequela of the latter Syphilitic ulceration is followed by it, especi- 
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ally when involving the rectum , but the upper part of the jejunum is 
also occasionally affected In the large intestine dysentery is the 
most common cause, and the stenosis, like the ulceration, may be 
irregular and extensive (2) It may follow strangulated hernia as 
the result of ulceration along the actual site of constriction , and, 
similarly, it may develop after the separation of an intussuscep- 
tion (3) An end-to-end anastomosis of the gut may lead to stenosis 
unless considerable care is taken not to tuck in too much of the 
gut Avail (4) The contraction of adhesions outside the intestine 
is fby no means an uncommon cause , thus it may be due to 
many forms of localized peritonitis, and frequently ensues after 
pelvic cellulitis 

(Diving to the contents of the small intestine being of a someivhat 
liquid nature, a stricture m this situation often exists for some time 
before symptoms of any urgency arise The patient may complain 
of a certain amount of indigestion and discomfort, but sooner or later 
the narrowed aperture of the gut becomes blocked either by a fold of 
mucous membrane or by a portion of undigested food, and thus an 
attack of obstruction is induced In the early stages of the disease 
this can be oi'ercome and remedied by purgatnms, but each recur- 
rence is likely to increase m severity, until finally an acute attack 
supervenes, Avhich kills the patient, unless relieved by prompt surgical 
interference 

In the large intestine very similar phenomena appear, but the attacks 
of obstruction are of a someAvhat different character, since there is 
less pain and vomiting , and aperients, instead of relieving the patient, 
as they often do m the earlier attacks in the small gut, ahvays aggra- 
vate the symptoms , there is also much greater distension of the 
abdomen The diagnosis of stricture, though strongly suggested by 
the symptoms, can only be absolutely confirmed by an exploratory 
operation, except Avhen the lower part of the rectum is involved 

The Treatment m the earlier stages consists of suitable dieting, and 
the administration of purgatwes or of large enemata, and for a time 
such will be successful Sooner or later, however, a more than usually 
serious attack of obstruction will call for something more radical, and 
AA-e must refer readers to the chapter on obstruction for details of the 
treatment to be adopted If on operating the stricture is found and 
recognised, enteroplasty or enterectomy should be undertaken, if the 
small gut is involved For stricture of the csecum or ascending 
colon, some short-circuiting method, Avhereby the ileum is implanted 
into the colon beloAv the stricture (ileo-colostomy), is perhaps the best 
plan to adopt , m the transverse colon excision is possible, as also in 
the sigmoid flexure, Avhilst in the descending colon enteroplasty may 
be undertaken Failing any of these radical measures, the establish- 
ment of an artificial anus in the boAvel above the stenosis suffices to 
giA^e relief It must be remembered, hoivever, that no permanent 
opening can be made more than a foot aboA^e the lleo-caecal A^alve, 
since the absorption of nourishment is thereby so interfered Avith that 
death from asthenia is certain to folloAV in a very short time The 
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intestinal contents, too, are fluid and very acid at this level, and give 
rise to much irritation of the skin 

Tumours of the Intestinal Wall may be simple or malignant, 
primary or secondary Simple tumours are unusual, and consist of 
papilloma, adenoma, iliyoma, lipoma, and a few other varieties 
They may cause irritation and irregular action of the gut, resulting, 
perchance, in intussusception (p 1112), haemorrhage, sometimes of a 
serious character, is associated 
with multiple papilloma or ade- 

noma, and obstruction occa- jgl'l f ( ( § 

sionally ensues It is unusual ESy 1 f t 'j® x yJg' \\ 

for a diagnosis to be made apart JyS” ‘ ' , v y \\ 

from an exploratory laparotomy, uj .f 

unless the rectum is affected w/ _ c S' 1 4 

The treatment is governed by i 1 
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ensue, or considerable peritoneal Jar h"" 
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always primary in nature, and 
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Fig 372 — Carcinoma of the De- 
scending Colon 

The growth was of the sclerosing type, 
and had given rise to no symptoms 
except a little diarrhoea until the onset 
of a fatal attack of obstruction 


is then usually a columnar car- 
cinoma, to which colloid degeneration is sometimes added The 
small intestine is rarely involved, but any part of the colon may 
be affected Secondary growths are occasionally met with, and 
are necessarily of the same nature as the original tumour The 
physical characters of the growth vary considerably, but usually 
conform to one of two types — viz , (1 ) the hypertrophic , m which 
a large mass forms, perhaps occupying the whole lumen of the 
bowel, but not necessarily It is a fairly rapid growth, and usually 
associated with ulceration and haemorrhage, whilst obstructive 
phenomena are late m appearing (11 ) In the sclerosing form the 
tumour develops as an annular growth around the bowel, the lumen 
of which is contracted so that it may be almost impossible to pass 
a crow’s quill or a probe through it (Fig 372) It is an astonishing 
feature of these cases that the function of the bowel is carried on 
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without much pam or difficulty until the lumen is almost obliterated, 
and then suddenly a serious attack of obstruction occurs Some- 
times the bowel looks from outside as if a piece of string had been 
tied round it, so great is the constriction Above the growth the 
bowel is hypertrophied and dilated , the mucous membrane is often 
congested, inflamed, and even ulcerated , the latter lesion is usually 
due to the irritation of stagnant faeces, and the ulcers are termed 
‘ stercoral ’ Bacteria may find their way into and through the 
intestinal wall from these foci, and lead to peri-intestinal suppuration, 
and as a sequela a faecal fistula may develop The bowel below the 
growth is usually distended (‘ ballooned ’) from paralysis of its walls, 
and the development of gases from the faecal material which may 
accumulate from a loss of the vis-a-tago , this can often be remarked 
m cancer of the rectum 

The irritation of the growth leads sooner or later to the formation 
of adhesions, which may aid in hampering the action of the bowel 
Secondary deposits occur in the mesenteric glands and omentum, 
and less commonly m the liver or distant regions , but there can be 
no question that the growth is often much less malignant m type 
than cancer elsewhere 

The Symptoms are at first vague in the extreme, and the disease 
is likely to have progressed for some time before a diagnosis is 
reached The patient complains of indigestion of an intestinal type , 
there may be some pam of a colicky character, and either constipa- 
tion or diarrhoea may be present , not unfrequently they alternate, 
the constipation being primary, and the diarrhoea resulting from the 
decomposition of retained faeces, or a catarrhal enteritis set up 
thereby A discharge of mucus or blood may be noticed m the 
stools, and the patient’s nutrition begins to suffer, although wastirig 
is at first slow 

The conditions which may require and justify interference by the 
surgeon are as follows (i) Repeated attacks of slight obstruction, 
especially if localized resistance of the abdominal wall or an in- 
definite sense of fulness m some region is associated therewith , (2) 
an acute attack of obstruction, the nature and symptoms of which 
vary with the site of the lesion , (3) the existence of a tumour, 
which, though at first readily moveable, soon becomes fixed owing 
to the formation of adhesions to surrounding tissues , and (4) the 
development of a peri-intestinal abscess On the other hand, if it is 
evident that secondary growths are present m the omentum or else- 
where, and the primary growth is so large or fixed that its removal is 
doubtful, it is useless to undertake merely an exploratory operation 
In these cases it will suffice to interfere when obstructive phenomena 
make their appearance The mere handling of such a growth, the inner 
surface of which is probably ulcerated, is often sufficient to determine 
increased activity of the bacteria, and the development of an abscess 
around the growth, which may be followed by diffuse or localized 
peritonitis, and even by the development of a fsecal fistula or artificial 
anus 
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Treatment — Except under the circumstances just mentioned, 
whene\ er a diagnosis of malignant disease of the bowel has been 
made or is suspected, an exploratory laparotomy is justifiable in 
order to confirm or disprove the fact Unfortunately, cases are 
usually left until the progress of the disease has settled the question, 
and then palliative treatment may alone be possible If found early 
enough, the growth, together with a good margin of healthy tissue 
on either side, should be removed, and the intestinal canal restored 
by enterorrhaphy Affected mesenteric glands are included m the 
part excised if possible, but the total remo\al of the growth is quite 
justifiable, even if glands have to be left, inasmuch as it restores the 


functional activity of the tube 
It must be remembered, how- 
ever, that unless the bowel has 
been well emptied previously it 
is often wiser to make a tem- 
porary artificial anus, and re- 
store the continuity of the canal 
at a later date 

Should excision be impractic- 
able owing to the extent or fixity 
of the growth, the following 
plans of treatment may be con- 
sidered, and that which best 
suits the requirements of the 
particular case undertaken 

1 The growth may be shoit 
circuited by uniting portions of 
gut above and below it This 
is usually accomplished by one 
of the forms of lateral anasto- 



Fig 373 —Lateral Implantation of 
Divided End of Ileum into the 
Transverse Colon for Irremove- 
able Cancer of the C-ecum (Ileo- 
colostomi ) 


mosis described hereafter , thus, 

the caicum may be attached to the sigmoid flexure in a case of 
cancer of the transverse colon 


2 The bowel may be entirely divided above the tumour, and the 
upper end implanted into the gut below it, the lower end of the 
divided bowel being sutured (Fig 373) This lateral implantation is 
the best plan of treatment to employ for cancer of the caecum which 
cannot be extirpated , the ileum is divided above the valve, and its 
open end implanted into the ascending or transverse colon well above 
the growth (lleo-colostomy), whilst the lower end is totally closed 

3 The affected coil of gut has been excluded from the intestinal 
tube by dividing the bowel above and below, and uniting the divided 
ends, whilst one end of the diseased coil is closed and the other is 
brought to the surface, and fixed there so as to establish a fistulous 
track There is always a certain amount of discharge from the 
cancerous growth, and the mucous membrane itself secretes, so that 
total closure of the -excluded loop would be accompanied by danger 

4 Finallj'-, if none of these measures are applicable, or if the 
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patient’s condition is such as to make it unwise to attempt them, and 
if the growth is situated in the colon, an artificial anus may be 
established 

JTdiopathic Dilatation of. the _,Colon is a rare affection met with m 
infancy, but'occasionally lasting on till young adult life It is 
characterized by enormous distension of the colon, and usually of its 
lower portion , possibly on opening the abdomen nothing but the 
colon is seen The walls are hypertrophied, and stercoral ulcers may 
be present The cause m many cases is unknown, but congenital 
contraction of the rectum has been found in some The most 
prominent symptom is constipation, and that usually of a most ob- 
stinate character, purgatives having no effect but to cause pain and 
vomiting Enemata are often retained, and even gas cannot easily be 
passed , the introduction of a long flatus-tube is followed by the escape 
of very putrid gas m large quantities Sooner or later urgent obstruc- 
tion follows, and may cause death Treatment — Purgatives must be 
avoided, but massage and electricity may do good Colotomy may 
be needed for obstruction, and possibly the practice followed m one 
case by Sir F Treves may be justifiable, viz , excision of the rectum, 
sigmoid flexure, and descending colon, the transverse colon being 
dragged down and fixed m the perineal opening 

Enteroptosis, or Glenard’s disease, is a condition not uncommonly 
met with m which there is a general displacement downwards of the 
viscera The small intestine, transverse colon, kidneys, and stomach 
are the organs chiefly involved, but any of the viscera may be affected 
The cause varies and cannot always be ascertained , sometimes it 
commences after an acute illness, more usually it is chronic and 
develops gradually The relaxed abdominal wall which follows 
repeated pregnancies is often present, and tight-lacing may be an 
important causative factor Women are much more frequently 
affected than men The condition per se is not necessarily associated 
with symptoms, but in a considerable numbei of cases marked neuras- 
thenia is present The amount of displacement is no measure of 
the severity of the symptoms The stomach may be well below the 
costal arch, and when inflated stands out prominently, both curva- 
tures being visible , it is usually distended atomcally, and succussion 
sounds may be heard The relaxation of the small intestines is 
alluded to m connection with the aetiology of hernia (p 1063) The 
transverse colon may sag downwards almost into the pelvis, and the 
kinking at the splenic and hepatic flexures thereby induced may be 
an important element m the production of constipation The spleen 
and liver may also slip downwards Displacement of the kidneys is_ 
referred to under the heading ‘ Moveable Kidney ’ (p 115 2 ) 

Treatment must be wisely modified according to circumstances, and 
due allowance made for the neurasthenic element A course of Weir- 
Mitchell treatment ( 1 e , rest and feeding) is often valuable, both for 
its influence on the nervous state and also m assisting to increase the 
deposit of fat Electricity and massage to the abdominal walls help 
to restore their tone and to improve the condition of the underlying 
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viscera An abdominal belt or bandage will do much to relieve 
symptoms, especially if applied with the patient m the Trendelenburg 
position Operation is not to be lightly undertaken , but if a fair 
test has been given to the abo\e measures, it may be justifiable to 
open the abdomen and stitch up into place organs like the stomach, 
liver, or spleen For treatment of moveable kidney, see p 1153 

Operations on the Intestines 

1 Enterotomy is a term which is only correctly applied to an in- 
cision made into the intestine either for the removal of a foreign body 
or for the examination of its interior The wound should always bet'' 
placed in the longitudinal axis of the gut, and along its anti- mesenteric j 
border , it is closed by a row of Lembert, Czerny- Lembert, or Hal- 
sted stitches 

2 Enterostomy, or the formation of an artificial opening into the 
bowel, may be undertaken for several reasons, and any part of the 
gut may be opened (k) The jejunum may 
be brought to the surface and opened (jeju- 
nostomy ) m cases of jcancer of the stomach 
where gastro-enterostomy and pylorectomy 
are impossible and the patient is dying of 
inanition , he can subsequently be fed by 
the fistula m this way produced ( b ) The 
ileum may need to be opened and drained 
m cases of obstruction not lower than the 
caecum or ascending colon, when the small 
gut is much distended and the patient’s 
general condition so bad that no prolonged 
search for the cause and no attempt to deal 
directly with it, even if obvious, are possible 
The abdomen is opened either m the middle 
line or m the right iliac region , a suitable distended coil is withdrawn 
and opened after carefully protecting the peritoneal cavity from fsecal 
infection A large trocar and cannula are first introduced, so as to 
allow the first gush of flatus and fluid contents of the gut to escape , 
the opening is then enlarged and a Paul’s (glass) tube tied m (Fig 374), 
and the affected coil of bowel fixed to the abdominal wall A thin 
tube of rubber is attached to the other end of the glass tube, and 
through this the intestinal contents are temporarily allowed to escape 
without contamination of the peritoneal cavity or of the wound 

If the patient recovers from the acute symptoms, a second opera- 
tion will be needed m order to re establish the continuity of the 
intestinal canal Life is not likely to be of long duration if an artificial 
opening exists above the ciecum, as the exclusion of the absorbing 
mucous surface of the large intestine seriously hampers nutrition 

(c) Colostomy, or, as it is more usually termed, ‘ colotomy,’ is fre- 
quently employed in dealing with diseases of the lower bowel, and is 
an extremely successful proceeding 



Fig 374 — Paul’s Tubes 
(Glass), Large and 
Small Sizes 
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The character of the artificial opening varies considerably accord- 
ing to whether or not it is intended to be a permanent condition If 
merely a temporary opening is required, the smaller the portion of 
bowel secured to the panetes the better, since the subsequent opera- 
tion for its closure is so much simpler (Fig 375) But where a per- 
manent aperture has to be established, the surgeon’s aim shoulabe 
tojdefiect totally the course of the fasces , and hence it is desirable 
to withdraw a portion of the gut from the abdominal cavity, and to 
cut away a complete segment, including also, if possible, a portion 
of the mesentery By this means the upper and lower openings are 
Drought to the surface of the skin, and separated from one another 
oy an area of cicatricial tissue representing the section of the mesentery 
(Fig 376) 

The ascending colon, or preferably the cacum, is occasionally opened 
in cases of membranous or ulceiative colitis where there is an abun- 
dant secretion of pus, and the patient’s life is threatened by pyrexia 
and toxic exhaustion The object of the operation is twofold, viz , 
to prevent the irritation caused by the passage of the faeces over the 
ulcerated mucous membrane, and to permit the colon to be irrigated 
Inasmuch as the contents of the bowel at this level are 1 fluid and very 
acid, it is wise to make the opening as small as possible, and this may 
be done by stitching firmly into the bowel a piece of rubber drainage- 
tube m the same manner as for gastrostomy (p 999) and then fixing 
the bowel to the skin and abdominal muscles It is possible, how- 
ever, that m spite of every precaution the skin will become irritated 
If the opening has to remain for some time, the patient must be pro- 
vided with an abdominal belt to which is fitted an elastic pad carry- 
ing a solid rubber plug which fits into the opening 

Intestinal obstruction of the hepatic flexure sometimes necessitates 
a caecal colostomy, which is performed as for the small intestines, a 
Paul’s tube being tied in A secondary operation is usually required 
in order to excise the cause of the obstruction, or to short-circuit it 

The transverse colon is most likely to require opening for obstruc- 
tion located in the splenic flexure, as by carcinoma or adhesions In 
all probability the source of the trouble has not been recognised prior 
to operation , the abdomen is opened for exploratory purposes in 
the middle line, and m order to relieve the urgent symptoms the 
distended transverse colon has to be opened at once Necessarily the 
situation is not a desirable one for an artificial anus, and therefore 
should be only of a temporary character, in order to give relief to the 
urgent symptoms When this has been effected the abdomen should 
be again opened, and some form of anastomosis performed to short- 
circuit the obstruction A small portion of the bowel wall is there- 
fore stitched to the surface, and the colon opened m a day or two 
when adhesions have formed , or, if the case is urgent, the bowel is 
incised at once, a Paul’s tube tied in, and the gut then fixed to the 
abdominal wall with as little protrusion as is considered safe 

The descendmg colon or sigmoid flexure is the portion most fre- 
quently opened Two chief methods have been employed — viz , the 
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lumbar operation, m which the upper part of the descending colon is, 
reached behind or through the peritoneum, and the iliac, m which, 
the upper part of the sigmoid flexure or lower end of the descending 
colon is brought to the surface after opening the peritoneal cavity 
Uses of Left Lumbar or Iliac Colostomy — The operation is required 
under the following conditions (i) For congenital absence of the 
rectum, when a perineal incision has failed to discover it , (2) for 
chronic obstruction of the lower end of the large intestine, which 
ca'nnot be relieved by enemata or medical means, such as that arising 
from simple or malignant stricture, or from the pressure of pelvic 
tumours , (3) for carcinoma of the rectum or sigmoid flexure, whether 
obstruction is present or not, if a radical operation is impracticable, 
or as a preliminary to excision , (4) for some cases of syphilitic and 



Fig 375 — Diagram of Temporary 
Colostomy showing the Single 
Opening on a Level with the 
Skin, the Passage to the Lower 
Bowel being merely blocked ba 
a Spur of Mucous Membrane 


Fig 376 — Diagram of Permanent Colo 

STOMA, SHOWING THE Two OPENINGS 
SEPARATED ONE FROM THE OTHER BY 

a Section of the Mesentery 

The dotted portion indicates the amount 
of bowel cut away but, of course, such 
an extensive resection is only practic- 
able when there is a very long mesen 
tery, which is unusual 


other forms of ulceration of the rectum, which cannot heal as long as 
they are irritated by the passage of feces , (5) for irremediable cases 
of recto - vesical and recto - vaginal fistula, whatever their origin , 
(6) for volvulus of the sigmoid flexure, the iliac operation being 
needed not only to relieve the obstruction, but also to prevent 
recurrence 

Left Lumbar Colostomy (Amussat’s Operation) has been much 
neglected of recent years, and practically replaced by its iliac rival 
Performed as it was m the old days without opening the peritoneal 
cavity, this operation was certainly not a desirable one , but if the 
method described below is adopted, it will probably be found as 
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efficient as the iliac proceeding The patient lies on the right side, 
with a sandbag beneath the lom, so as to increase the space between 
the last rib and the crest of the ilium The position of the colon is 
indicated by a vertical line drawn upwards from a point ] inch 
behind the centre of another line, passing from the anterior to the 
posterior superior iliac spine 

The centre of the incision should correspond to this line midway 
between the last rib and the crest of the ilium It should be made 
parallel to the last rib, and for practical purposes may commence at 
the outer border of the erector spinas, and pass outwards for about 
4 or 5 inches (Fig 422, A, p 1151) This incision is carried through 
the layers of the abdominal muscles, dividing the latissimus dorsi 
and a small portion of the external oblique, and beneath this the 
posterior attachments of the internal oblique and transversahs 
muscles, constituting the fascia lumborum This should be cleanly 
divided along the whole length of the incision, the last dorsal nerve 
and first lumbar artery being usually included The sheath of the 
quadratus lumborum is opened, and the outer fibres of the muscle 
notched, if necessary The deeper portions of the wound are now 
held apart by spatulas, and the loose fatty subpentoneal tissue gently 
torn through with the fingers and forceps , it varies considerably m 
amount and consistency 

If the gut is distended, it may at once come into view , but if 
collapsed, it is not recognised at once In about 20 to 30 per cent 
of individuals a true peritoneal descending meso-colon is present 
Under any circumstances the peritoneum is opened in the anterior 
portion of the wound, and the colon definitely looked for and 
identified The highest portion that can be reached is secured, so 
that t here shall be no slack intestine above the opening to give rise 
lateFon to prolapse , for choice, one fixes the end of the transverse 
colon to the skm 

If the case is not urgent, the loop of bowel is withdrawn from the 
wound, and secured to the skin by sutures which merely involve the 
sero-muscular coats , the rest of the parietal incision is closed After 
a few days the bowel is opened It is well to fix it as far back in 
the wound as possible, so as not to leave a pocket behind m which 
discharges might accumulate If, howe\er, urgent obstruction is 
present, requiring immediate relief, the bowel is drawn out of the 
wound and opened with the same precautions as in the iliac pro- 
cedure A trocar and cannula is introduced to give exit to the 
first gush of flatus and fluid faecal matter, and then a Paul’s tube 
is tied in, the bowel stitched to the skm, and the rest of the wound 
closed 

Lumbar colostomy is not much in favour at the present day, but 
there are eminent and up-to-date surgeons who maintain that in 
reality a lumbar opening is more comfortable and convenient than 
one m the iliac fossa, and that it is much easier to control the escape 
of faeces than in the latter proceeding 

'*• Ihac Colostomy, or Littre’s Operation, consists in opening the lower 
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portion of the colon or sigmoid flexure through the anterior abdominal 
wall An incision 2 to 3 inches m length is made at right angles to < 
a line extending from the anterior superior spme to the umbihcus> j 
the centre of the incision corresponding to the junction of the outer [ 
and middle thirds (Fig 363, D) The abdominal panetesare divided,! 
and the peritoneum opened Two fingers are then inserted, and the 
sigmoid flexure sought for , it is recognised by the presence of the 
appendices epiploicae and the longitudinal bands of muscle fibres It 
is carefully examined, and the upper part of it selected for fixation m 
the wound, so as to dimmish the risk of subsequent prolapse It is 
desirable to withdraw a coil about 4 or 6 inches m length, together 
with its mesentery Many different plans of fixing it are in vogue, 
but the method we prefer is to pass a strong silk thread through the 
panetes and parietal peritoneum on either side of the wound, the 
stitch traversing the mesentery en route It is then made to traverse 



Fig 377 — Iliac Colostomy to show Fixation Stitch passing through 
Mesenteri and Abdominal Parietes 

the same structures once more m exactly the same way, but at a 
distance of about inch from the former (Fig 377) The loose 
ends are then tied together, so as to bring the parietal peritoneum 
and sigmoid meso-colon into close apposition A few additional 
stitches should be inserted, uniting the skin to the longitudinal 
muscular bands at each end of the incision, so as to prevent any 
subsequent retraction of the exposed bowel or escape of small intes- 
tine Some surgeons simply secure the parietal peritoneum to the 
gut by a row of carefully inserted sutures , others pass a glass rod 
through the mesentery and stitch the peritoneum to the skin, whilst 
it has also been suggested to make a hole through the mesentery and 
suture the two edges of the incision through it, 1 e , beneath the 
bowel The projecting portion of gut is then covered with purified 
protective, and an antiseptic dressing applied At the end of two or 
three days the bowel is opened, no anaesthetic being generally neces- 
sary for this proceeding About the eighth day a portion of the 
whole lumen of the gut should be removed, down to and even 
including the mesentery, so as to completely separate the upper 
from the lower end, and thus establish an efficient spur The deep 
stitch is removed about the twelfth day Should it be necessary to 
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open the bowel at the time of operation, the distended coil is first 
withdrawn and the deep trans-mesentenc stitch passed and tied 
The margins of the wound are then carefully protected by antiseptic 
compresses, and the bowel is tapped with a trocar and cannula 
When the first gush of flatus and faeces has escaped, the opening is 
enlarged and a large sized Paul’s tube tied in The slnn is then 
carefully sutured all round to the bowel and mesentery, and a collar- 
like pad of gauze protects the junction The tube is probably set 
free about the fourth day by sloughing of the portion of bowel grasped 
by the ligature, but the wound is by that time well protected, and no 
risk of intra-peritoneal infection exists If a Paul’s tube is not to 
hand, a large dramage-tube without lateral openings can be stitched 
into the bowel m its stead 

When cicatrization of the wound is complete, a protective apparatus 
is required in order to keep the patient clean This should consist 
of a hollow oval cup, made of plated metal, vulcanite, or celluloid, 
with a rolled edge, and kept in position either by a truss spring or 
an abdominal belt This hollow cup should be large enough to 
include a 2-inch margin of skin all round the opening, and m the 
concavity a small portion of antiseptic dressing is placed Such an 
apparatus enables the patient to go about m comparative comfort , 
the bowels are encouraged to act thoroughly every morning by 
means of an enema, so that no further disturbance need occur during 
the day 

Comparison of the Two Operations — When the lumbar operation 
did not include opening the peritoneal cavity, its difficulties and 
dangers were not inconsiderable, and one can fully understand the 
reasons why it was discarded so completely The colon was often 
difficult to find, and a good deal of bruising and tearing of the 
subperitoneal fat resulted , occasionally some other coil of intestine 
was opened by mistake, whilst it was difficult or impossible to 
draw the gut to the surface so as to make an efficient spur 
The wound became infected, and serious cellulitis was likely to 
follow 

At the present time the methodical and deliberate opening of the 
peritoneal cavity obviates nearly all of these difficulties, and the 
1 advantages of the %hac opeiatton are not nearly so pronounced as 
formerly (a) One great advantage is the greater proximity to a 
pelvic growth, which can be carefully examined, as also the lym 
phatic glands m the meso-rectum or lumbar region, and valuable 
indications as to the advisability or not of excision of the rectum 
can be thereby obtained ( b ) An artificial anus situated in the iliac 
region can be attended to by the patient himself without assistance, 
and is more easily cleansed and protected ( c ) It is occasionally 

possible for a certain amount of sphmctenc control to be developed 
after the abdominal operation, owing to the muscles of the abdominal 
parietes becoming adherent to the coats of the gut Of course, this 
can only be attained when these structures are brought into accurate 
apposition, as by the fixation stitch described above, or, better still. 
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by uniting the margins of the abdominal wound through a hole in 
the meso-colon The conditions are only favourable for this m a few 
instances 

It is sometimes desirable to close a colostomy wound after a shorter 
or longer interval The plan usually adopted at the present day is 
to dissect up the margins of the wound, freeing the gut from its 
attachments to surrounding parts, and excising the affected segment , 
m this way the continuity of the canal can be restored without leaving 
parietal adhesions Occasionally it may seem desirable to close the 
opening without encroaching on the peritoneal cavity It is then 
necessary to efface or remove the spur, which would otherwise hinder 
the onward passage of the feces This may be effected by stitching 
a piece of drainage-tubing of large calibre into the bowel so as to 
reach above and below the opening , the margins can then be pared 
and closed m some suitable way , after a time the stitches m the 
drainage-tube (catgut by choice) will be absorbed, and it will pass on 
down the canal In still other cases where the spur is more promi- 
nent, it may be necessary to destroy it by a suitable clamp ( e g , 
Dupuytren’s enterotome) before attempting to close the opening 
It must not be overlooked, however, that this latter method of deal- 
ing with an artificial anus is extremely unsatisfactory, as it leaves 
an adherent coil of intestine, which is certain to hamper peristalsis 
and may cause recurrent colic, or may even determine an attack of 
obstruction , the open operation is usually very successful 

3 Enteroplasty is a plan of treatment which has been devised for 
dealing with cicatricial strictures of the intestine, and is based on the 
same idea as the operation of pyloroplasty for fibrous stenosis of the 
pylorus (p 1001) A longitudinal incision is made through the 
stenosed gut along the anti-mesenteric border , this is opened out, 
and converted into a transverse cleft, which is carefully sutured, the 
lumen of the bowel being thereby considerably increased 

4 Enterectomy, or excision of a portion of the bowel, is required 
in the following conditions (a) For the removal of gangrenous gut 
after strangulation, whether internal or external , ( b ) m the treatment 
of multiple penetrating wounds, as after a stab or gunshot injury , 
(c) m dealing with an artificial anus or fecal fistula , (<f) for the ' 
removal of simple or malignant strictures , and ( c ) m some cases of 
intussusception Not long ago the operation was but rarely under- 
taken, and the results were most unsatisfactory , but at the present 
time a very considerable degree of success may be expected, and 
enterectomy is frequently practised Naturally, the results vary 
largely with the condition for which it is performed, with the site of 
the lesion, and with the experience and skill of the operator , a much 
higher rate of mortality follows when the excision is done for malig- 
nant disease, for gangrene following strangulation, or for intussuscep- 
tion, than when performed for other causes Operations on the 
large intestine are also much less favourable than those directed to 
the small gut 

Whenever practicable, the bowel should be thoroughly emptied 

65 
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prior to operation, and rendered as sterile as possible by the use of 
such drugs as calomel (gr 1 daily), salol, (3 naphthol, naphthalene, 
bismuth subnitrate, etc , for a few days previously The abdomen 
is opened by any suitable incision, and the portion to be removed 
clearly defined, the general peritoneal cavity being protected by 
a careful packing with sponges or gauze 

The bowel must then be clamped on either side of the seat of opera- 
tion, so as to prevent the escape of intestinal secretions or faeces 
Any of the forms of clamps figured m surgical instrument catalogues 
will effect this purpose, and amongst the best are those devised by 
Makins or Lane , but if they are not obtainable, the same result 
can be obtained by passing a piece of drainage-tube through the 
mesenteric attachment, and tying or clamping it around the gut 

The affected portion is now removed by scissors, cutting through 
the bowel and taking away a V-shaped portion of the mesentery, 
after securing as far back as possible the main nutrient vessels to 
the diseased area, according to Murphy’s recommendation It must 
be remembered that the terminal vessels run circularly round the 
gut, and have but little lateral anastomosis, and therefore it is 
desirable that the incisions should slightly diverge from the mesen- 
teric attachment, otherwise the projecting edge of the anti mesenteric 
border is certain to slough, and septic peritonitis will result Some 
operators recommend that the mesentery should not be cut into, but 
that the gut should be detached from the mesenteric junction , such 
practice will suffice when merely a small segment of bowel is 
to be removed , but if a large portion needs resection, it would take 
a much longer time to secure all the bleeding-spots The wound in 
the mesentery is subsequently secured by sutures, and the divided 
ends of the bowel united by one of the many forms of anastomosis 
described below 

5 Entero -anastomosis is required for any condition m which there is 
a solution of continuity of the intestinal wall, and necessarily the 
methods employed vary according to the character and situation of 
the lesion We have already alluded to the plans that are utilized 
in dealing with longitudinal wounds of the gut The two chief 
methods that remain to be discussed are the end to end union of 
a totally divided segment of the bowel, and the means whereby 
lateral approximation or union is secured 

For end to-end union, the following are the chief plans that have 
been adopted 

A Entero-anastomosis by simple suturing In this the surgeon 
utilizes no special apparatus, but trusts to the deftness of his fingers 
and the accuracy of his stitches 

• The mesenteric and anti-mesenteric borders are first united by 
stitches which are left long for the assistant to hold, the gut is 
; thereby steadied (Fig 378) The mucous membrane is then sutured 
up by catgut stitches, which should not be continuous all round the 
junction, as thereby it might be drawn m too closely and contracted, 
it is best taken up in two or three portions The sero-muscular 
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coats are now united all round by one or two continuous stitches of 
the Lembert or Cushing type Extreme care must be taken in 
dealing with the mesenteric attachment, as the peritoneal coats 
separate there in order to enclose the bowel, and the muscular coat 
retracts considerably , 
leakage is more likely 
to occur at this point 
than at any other 

Some surgeons advise 
that the first row of 
stitches should include 
the whole thickness of 
the gut, and that the 
second row should be 
1 of the Lembert type 
! With this we do not 
: agree, as it involves too 
: great an infolding of 
the gut wall, and there- 
by the lumen at the 
site of anastomosis is 
unduly encroached on, 
and some amount of 
stenosis may result 

In the laige intestine this type of anastomosis is not always easy 
to accomplish, owing to the greater complexity of the peritoneal 
relations It is often necessary to introduce the sero-muscular 
stitches first on the posterior aspects of the section, and subsequently 
those for the mucous membrane , but it is an open question whether 
a lateral anastomosis is not a better procedure in dealing with the 
colon One thing is quite certain — viz , that unless the colon is! 
satisfactorily empty, no anastomosis should be attempted until the 
bowel has been effectively drained, and hence a temporary colostom^, 
is often necessary, and resection or anastomosis is performed as a, 
secondary procedure 

B A vast amount of ingenuity has been expended m the produc- 
tion of a variety of bobbins and buttons , with the idea of facilitating 
entero -anastomosis and making it safer The methods of attaining 
this object vary, but according to the underlying principle one may 
divide them into two groups 

(1) Those which aim merely at providing an internal splint, which j 
shall serve as a firm support to facilitate the introduction and tym{| 
of the stitches, and shall subsequently protect the line of union for 
a time A hollow tube of turnip or potato will do quite well, but' 
Robson's bobbin (Fig 379), made of. decalcified bone, is perhaps more 
convenient m that it can be kept ready for'use in a variety of sizes 
Mr Robson recommends that two continuous sutures should be 
employed, one to unite the divided ends of the mucous membrane, 
and the other to approximate the serous and muscular coats 

65—2 



Fig 378 — Method of Uniting Divided Ends 
of the Small Intestine b\ Interrupted 
Lembert Sutures 


For clearness’ sake the first row of stitches in the 
mucous membrane has been omitted 
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3S0) if- will be found advantageous to have a curved needle 
at each end of these The sero serous suture is first introduced for 
the posterior half of the incision, each stitch taking a firm grip of 
the sero-muscular coats up to about a centi 
metre from the margin The muco-mucous 
suture is then put m for the same extent The 
bobbin is now placed in position , the muco 
mucous suture is first finished and tied, and 
finally the anterior half of the sero-serous 
suture is similarly completed Each of these 
sutures must be fit inly tied around the bobbin 
so that no slipping is possible The material of 
which it is composed (decalcified bone) is such 
as to do no subsequent harm to the mucous 
membrane, since it becomes soft and pulpy m 
the course of a few days 

(2) The majority of buttons aim at the approxi- 
mation and apposition of the divided segments 
Mmphy's button (Fig 381) may be looked on as the type of all 
these contrivances It is made of steel, and consists of two halves, 



Fig 380 — Entero-anastomosis over a Robson’s Bobbin 

A, A 1 is the internal suture for approximating the edges of the mucous mem 
brane B, B 1 is the external continuous sero muscular stitch introduced 
according to Cushing’s method 

which can be easily approximated, but are separated only by un- 
screwing In the male half there is an additional inner cup or 
flange (P), separated from the former by a spring (c), so that when the 
two halves are approximated, the inner cup is kept constantly pressed 
against the female half (Fig 384), and thus pressure-atrophy of the 
tissues grasped between the two segments results, ultimately setting 
the button free In the meantime, however, a sufficient formation 
of lymph will have occurred along the line of junction of the two 
to prevent extravasation and to secure union 



Fig 379 — Mayo 
Robson's Bobbin 
(Down Brothers ) 
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In performing end to-end anastomosis, a running thread is inserted 
through each end of the divided intestine m the manner shown 
in Fig 382 A half- button is intro- 
duced into each end of the divided gut, 
and preferably the heavier male end into k 

the lower segment , the stitch is then 
drawn tight and tied, so as to gather up 
the gut wall round the central stem of the if 
button (Fig 383) The two halves are la\ (Vi 

now approximated (Fig 384), sufficient Jp' 
force being employed to bring the walls of (}J lu 

the gut into accurate apposition, but II'' 11 

without exercising injurious pressure II) (I 


Fu.it otze 




Fig 381 — Murphy’s Button 

A, Male lialf B, female half P, inner 
cup or flange of male half, governed 
by c, spring , S, spring catches work 
mg along a screw thread on the 
inner aspect of the central stem of 
the female half 


Fig 382 — Method of In 
serting Suture for End 
to End Anastomosis 
with Murphi’s Button 

a, Overstitch to secure mesen- 
teric attachment , b anti 
mesenteric border and two 
ends of suture , c, mesen 
tenc attachment 


The button is generally set free about the seventh day, and should 
pass downwards, and be expelled any time from the fourteenth to 
the twenty-first day 



Fig 3S3 —Appearance or Intestinal Segments with Murphy s Button 
Tied in (Down Brothers ) 

Whilst fully acknowledging the enormous educational value of this 
contrivance, m that Murphy thereby demonstrated to the profession 
the principles that underlay the operation of entero-anastomosis and 
showed that success ought to be possible m a large percentage of 
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the cases, yet the button itself has done its work, and is now but 
little used The only advantage is the rapidity with which the 
anastomosis can be performed Obviously, the introduction of a 
large metal instrument of this type 


into the intestinal tube cannot be 
devoid of great dangers, and fatal 
issues have certainly occurred from 
sloughing, from want of union due 
to ''file' use of too large a button, 
or of one badly constructed, and 
even from subsequent obstruction 
and perforation when it has passed 
lower down On the whole, one 
would be inclined to use it for 
end-to-end anastomosis only when 
time is of value, and the patient’s 
general condition such as necessi- 




Fig 384 — Longitudinal 
Section of Intestine 
with Murphi ’s Button 
in Position 

A, A indicates the inner 
cup united to the outer 
by springs which deter- 
mine pressure atrophy 
of the portion of gut 
wall grasped by the 
button 


Fig 385 — Lateral Anasto 
mosis of Bowel after Com 
plete Division 

The divided ends are closed by 
sutures and approximated by 
a sero muscular continuous 
stitch (A, A 1 ) , the incisions 
in the bowel are then made, 
and the mucous membranes 
united by a continuous stitch 
(B, B 1 ) and, finally, the sero- 
muscular suture is carried 
round the whole opening 


fates the utmost speed in operating , under other circumstances one 
would always employ some other method , 

Many imitations of Murphy’s button, made of decalcified bone, 
etc , have been introduced, but they are of no special value 

6 Lateral Anastomosis of the intestine is usually undertaken m 
order to effect the short-circuiting of some malignant growth, or o 
a stricture which cannot otherwise be dealt with It is sometimes 
employed instead of end to-end anastomosis to unite divided segments 
of intestine The open ends are first entirely closed by Lembert or 
Czerny-Lembert stitches, and the portions of bowel made to overlap 
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The actual anastomosis is performed as for gastro-enterostomy 
(Fig 385) The sero-muscular coats on the posterior aspect of the 
proposed junction are first united , then the incisions are made , a 
continuous stitch unites the mucous membrane all round, and finally 
the external sero-muscular stitch secures the anastomosis If thought 
desirable, a Robson’s bobbin may be introduced 

7 Lateral Implantation is a procedure not uncommonly required 
m order to short-circuit a malignant growth (Fig 373) It is perhaps 
employed most frequently for irremoveable cancer of the caecum , the 
ileum is divided well above the growth , the lower end is closed, and 
the upper united to the transverse colon The junction may be 
made by simple suturing, two rows of stitches being introduced , or a 
Murphy button may be used, and m this procedure excellent results 
follow its employment The female half is tied into the divided end 
of the ileum by a stitch as for end-to-end anastomosis The male 
half is secured into a longitudinal incision in the colon by a simple 
purse string suture, passing through the entire thickness of the gut 
wall This operation of lleo-colostomy is the only one for which we 
consider Murphy’s button generally applicable 

Appendicitis ( Syn Perityphlitis, Epityphlitis, etc ) 

Appendicitis is an affection which may appear at any time of life, 
but is most common in young adults The male sex is more fre- 
quently attacked than the' female,- m the proportion of 3 to 1 The 
diseaseTis“sometimes of but slight significance, but occasionally runs 
such a virulent course as to destroy life m a few hours Its im- 
portance lies m the fact that it is an infective process, and inasmuch 
as the peritoneal envelope is generally involved, a certain degree of 
peritonitis is almost necessarily a consequence 

^Etiology — Many different conditions contribute either directly or 
indirectly m determining an attack of appendicitis (1) The appen- 
dix is to be looked on, not as an actively functional structure, but as 
a degenerated relic or remnant, which is apparently of little value or 
importance Flence, as m other similar structures, it often has but 
a poor blood-supply, derived from the posterior lleo caecal branch of 
the lleo colic artery The mam nutrient vessels traverse the meso- 
appendix, but a second twig often runs down the base of the mesen- 
tery, and is more or less independent of the others In the female it | 
is said to have an additional supply from the right ovarian artery, 
and this may explain why the disease is less common in females than 
111 males Some authorities join issue with the above-mentioned 
view as to the inutility of the appendix, and maintain that it secretes 
a fluid which stimulates the peristalsis of the c$cum or colon This 
may be so, but the fact remains that a vast number of people who 
have lost their appendix by operation get on quite as well without it 
(2) A large amount ofjymphoid tissue is present m the mucous mem- 
brane, so fnuclTT mTact, that the title of ‘ abdominal tonsil ’ has been 
applied to it Inflammatory processes are thus readily set up within 
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its walls as a result of the absorption of toxins or organisms, which are 
almost constantly present within it (3) Its length and direction vary 
considerably m different individuals In length it may measure any- 
thing between ij and 11 or 12 inches, but is usual ly >3 to 4 inches 
long, whilst as to direction, i t may he in any axis perhaps~most 

frequently it is to be found behind the caecum, and pointing down 

t owards the pelvis The facility with which the intestinal contents 
find their way into its lumen thus varies m different individuals, and 
it seems probable that appendicitis is more commonly met with where. . 

is so placed as to readily admit .material whi ch is with difficulty, 
expelled , 1 e , when it is transverse or directed downwards A lon g 
A ppend i x is ,a.l sQ - mn re liable to become twisted on itself (4) The 
extent to which the meso-appendix is attached is also an important 
element, since the portion which projects beyond its free border is 
less well supplied with blood As a matter of fact, the mesentery 
often does not extend beyond the junction of the middle with the 
distal third, and perforation not unfrequently occurs about this spot 
(5) The communication with the caecum is usually a small one, and 
is guarded by an insignificant fold of mucous membrane, known as 
the valve of Gerlach Sometimes this aperture becomes blocked, or 
the orifice stenosed, as the result of a preceding attack of typhlitis or 
inflammation of the mucous lining of the cascum, so that an accumu- 
lation of mucus occurs within the appendix (6) The contents of the 
appendix consist of a little mucus and a large number of bacteria, 
similar to those found m the neighbouring intestine , they do no 
harm unless the mucous lining is so damaged as to permit them to 
invade the living tissues, and then they become virulent Ffjrig n 
bodies, such as pips, pms, etc , are occasionally found within it, and 
byffKeir presence and irritation may light up an attack of inflam- 
mation They are much less common than was formerly imagined 
(less than 4 per cent of the cases), and the fact that the opening 
into the intestine is generally not larger than to admit a No 8 
catheter will explain this rarity F cecal Conci etions are much more 
common, being present m 15 to 20 per cent of the cases They are 
oval bodies, rarely more than inch m length , on section they are 
found to be laminated, and consist of dried fascal material mixed 
with myriads of bacteria, and perhaps with a pip or foreign body 
as a nucleus They are not very hard, and can easily be cut with a 
knife, or even crushed between the fingers They are usually the 
result of a preceding attack which has left the tube contracted, and 
thus determined stasis and retention of its contents, which have 
undergone decomposition (7) Appendicitis is not unfrequently 
associate d wj th_a . t r u e typhlitis, probably due to chronic constipation , 
the continuity of the mucous lining of the caecum and appendix ex- 
plains this fact, which must always be taken into consideration in 
estimating the benefits which may be expected from removal of the 
appendix Much disappointment in the non-relief of symptoms has 
arisen from the persistence of a typhlitis after the appendix has been 
removed Dysenteric ulceration may involve the appendix, or lead 
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to stenosis of its orifice, but it is rarely implicated in typhoid fever 
Tubercle and actinomycosis may affect it concurrently with the 
cascum (8) the.-shape-of- a -strain or-sudden twist is not 

unfrequently- mentioned as the cause of an outbreak, and probably 
acts by displacing a long appendix m such a way as to lead to its 
kinking and possibly to obstruction of the nutrient vessels When 
a concretion is present it is easy to understand that the final attack 
is determined by some traumatism which will modify the vascular 
conditions around it When an appendix is filled with muco-pus as 
a result of stenosis, either at the orifice or in the tube itself, a blow 
may lead to its rupture and cause an outbreak of acute diffuse fatal 
peritonitis 

There can be no question as to the greatly increased frequency ofj 
appendicitis at the present day, especially amongst those who live in' 
large towns or cities It is difficult to assign any one cause for this, 
but possibly many conditions may be at work, e g , (a) dental degene- 
ration and consequent oral sepsis , ( b ) the bolting and non-mastica- 
tion of meals associated with the hurry and scurry of modern life, 
leading to chronic irritation of stomach and bowel ( c ) Chronic con- 
stipation is a most important factor ( d ) The presence of minute 
foreign bodies m imported corn and other food-supplies may have 
some influence, whilst the chips derived from enamelled cooking 
utensils are by some considered of importance 

Pathological Anatomy — Whatever the assigned cause may be, it 
must ever be kept in mind that appendicitis is an infective malady, 
due to invasion of the walls of the appendix by organisms, especially 
the Streptococcus pyogenes, the B colt, and other anaerobic intestinal 
bacteria These find an entrance into the wall of the appendix either 
through an eroded area of the mucous membrane due to the impac- 
tion of a foreign body or of a fecal concretion, or else they are 
absorbed into the lymphoid tissue so abundantly present, and at once 
commence to de\ elop and multiply The results may be best de- 
scribed under the following headings 

(1) Changes m the Appendix Itself — These \ary considerably in 
intensity and character according to the cause and the power of 
resistance of the individual 

In the simple or cataulial type the appendix looks red and swollen, 
and its peritoneal surface may be smooth, or roughened by loss of 
endothelium and deposit of lymph It feels stiff from effusion, and 
has lost its natural flexibility The muscular coats are often infil- 
trated with leucocytes, and this is especially noticed around the 
hiatus musculans through which the vessels enter The mucous 
membrane is thickened, engorged, and infiltrated with polynuclear 
leucocytes The epithelium may be thickened, and here and there 
erosion or ulceration is piesent If the process goes no further, 
healing occuis after a time, and this is often associated with fibrosis, 
which may show itself (a) as a more or less generalized sclerosis of 
the whole appendix, which may remain stiff and hard, and is perhaps 
twisted on itself (big 3S6) , or (Z») as a stricture of the tube, which 
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leads to retention of secretion, possibly to the formation of a faecal 
concretion distal to the stricture, and frequently to a recurrence, 
which is often of a severer type than the original attack , or (c) 
obliteration of the appendix may occur from the union across its 
lumen of granulating surfaces This usually commences at the tip 

and works up towards 



Fig 386 — Vermiform Appendix Tied Down both 
TO C/ECUM AND ILEUM, AND DOUBLED ON ITSELF 
by Old standing Adhesions 


the gut, but is not 
completed until the 
patient has suffered 
from many attacks 
In the ulcciattvc 
variety, the loss of 
substance of the 
mucous membrane 
may be slight or ex- 
tensive , it may be a 
simple erosion associ- 
aTecT with* "a mild_ca 
tarrhal attack, or a 
deeper loss off sub- 
stance' due to the pre- 
sence and impaction 
of a fecal ^concretion , 
dr it may result from 
a specific infection, as 


The appearances in this illustration are very cbarac- from typhoid fever or 
tenstic of what is frequently seen but the case tuberculous disease 
from which it was taken was a very unusual The appendix is likely 
one It occurred in a baby 01 seven days who , K 1 

was operated on for acute obstruction due to to “f more seriously 
the adhesions which were old standing, and invaded with micro- 


evidently ante-natal The child died, and the organisms, and may 
cfficum was subsequently removed manifest any form of 


suppurative invasion 

It may contain muco pus m its lumen, or the whole wall of the tube 
may be yellow with a diffuse purulent infiltration The ulcer may 
gradually spread through the walls and lay open the peritoneal 
cavity, giving rise to a local or diffuse suppurative peritonitis , but 
the peritoneum may only be slightly affected, resulting m the forma- 
tion of some fibrous adhesions 


Necrosis or sloughing of the appendix occurs m the acuter forms 
It is due to an acute interstitial inflammation spreading from an 
impacted concretion, or from an ulcer of the mucosa , or results from 
kinking and thrombosis of the appendicular vessels in the meso- 
appendix The whole appendix may slough, or merely a portion, 
and then usually the tip or the part immediately opposite the 
distal end of the meso-appendix The necrotic tissue is soft and 
easily torn, of a blackish, brown, or green colour, and usually 
extremely offensive It may be associated with a perforation, 
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through which the concretion may escape (Fig 387) In all these 
cases a grave peritoneal infection follows 
(2) The Peritoneal Phenomena associated with appendicitis are of 
the utmost importance 

In the milder cases the peritonitis is protective m type The 
serous coat of the appendix becomes inflamed, sheds its endothelium, 
and becomes roughened by a deposit of lymph, and this results either 
m a thickening of the wall, or in a formation of adhesions which tie down 
the appendix m various directions and positions Most commonly 
it is simply fixed to the caecum along part of its length, but some- 
times it is firmly united to it for its whole extent Adhesions may 
pass between the appendix and the omentum, or the mesentery, or 
ovary, etc , in fact, the appendix may be united to almost any of 



Fig 387 —Perforation of the Appendix from an Impacted Concretion, 
causing an Acute Abscess (Semi diagrammatic) 


the viscera, and may thereby hamper their action or give rise to 
some form of acute obstruction It may also contract adhesions to 
the fascim, c g , over the psoas sheath or iliac vessels, and various 
symptoms may be caused thereby 

In the graver cases an infective peritonitis occurs, and, according 
to the virulence of the organisms, the defensive powers of the patient, 
and the character of the infection, the process may be localized or 
not A localized tntia-pcntoncdl abscess is by no means uncommon , 
its extension is limited by the formation of adhesions between the 
omentum, the parietes, and neighbouring coils of intestine Its 
exact anatomical relations depend on the original situation of the 
appendix Frequently it is located below and behind the oecum , 
sometimes it burrows down into the pelvis , m other cases it passes 
inwards amongst the intestines , it may track up towards the liver 
either on the inner or outer side of the ascending colon The abscess 
may burst externally, and its approach to the surface will be heralded 
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by brawny swelling, redness and cedema , the most frequent sites for 
external pointing are the iliac fossa and the lumbar region It may 
burst into any of the viscera, and then most commonly into the 
caecum or bladder Finally, it may break through the peritoneal 
adhesions, and involve the general serous cavity, causing acute 
diffuse peritonitis The pus contained in the abscess is usually of a 
stinking character, and in cases of sloughing of the appendix the 
foetor may be intense, but it must be remembered that the amount 
of smell is no gauge of the virulence of the process Sometimes the 
debris of a broken-down concretion can be recognised m the pus It 
is not always possible to recognise the appendix m these abscesses, 
even when it has not sloughed off, it may be firmly adherent to the 
caecum, and unrecognisable to the examining finger 

Acute diffuse pentomtis occurs when defensive adhesions are not 
formed A sudden perforation of an inflamed appendix may deter- 
mine its onset, or it may occur m a patient with defective germicidal 
powers, when the local appendicular phenomena are comparatively 
mild The infection is in the first place due to streptococci, and 
comparatively little effusion may be present At a later date the 
B coll may develop extensively, and mask the phenomena due to 
the streptococcal invasion 

(3) Extra-peritoneal suppuration occasionally follows, and is then 
usually due to extension backwards through adhesions formed 
between the appendix and the peritoneum on the posterior wall of 
the abdomen or pelvis, thereby leading to infection of the retro- 
peritoneal connective tissue The pus may collect in the iliac fossa 
and point anteriorly , or may track downwards into the pelvis and 
open into the rectum , or may travel along the psoas tendon and 
open m the thigh , or burrow upwards into the loin, forming a 
perinephntic collection, or a retro peritoneal subphremc abscess, 
and then may even extend into the thorax 

(4) Various complications may be associated with any of these 
different types of appendicitis (a) The veins in the meso-appendix 
may become thrombosed and infected with pyogenic organisms, 
detachment of emboli may lead to the occurrence of pylephlebitis and 
pyaemia ( b ) Thombosis of the femoral veins may occur , if on the 
right side, it is probably due to implication of the right iliac vein in 
the inflammatory process , but if it occurs, as is much more common, 
on the left side, it must be due to general toxic causes (p 343) 

(< c ) Chronic or subacute ovaritis often accompanies appendicitis m 
women , it is probably due to an absorption of toxins or bacteria 
along the lymphatics which accompany the arterial twig derived 
from the ovarian artery (d) Various renal complications may super- 
vene, usually from pressure of the inflammatory mass either on the 
renal vein or on the ureter as it crosses the pelvic brim, resulting 
either m haematuria or m renal colic (e) Inflammation of an 
appendix located m a hernial sac is referred to hereafter (p 1065) 
(/) Lastly, intestinal obstruction may be induced by the acute 
inflammatory attack leading to paralysis of the intestinal wall, or 
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it may develop subsequently as a result of kinking or strangulation 
by bands or adhesions 

Clinical History — (1 ) The mild variety of the disease, known as a 
simple ca.tardial_appeadicitis, to_wJnch-is-added-merely-a— localized 
j plastic peritonit is, usually commences somewhat suddenly, the patient 
being seized with pain, which is at first referred t o the umbihc iifLor 
to any part of the abdomen, but at the end of t wenty-four to fort y- 
ei ght-hours localizes itself to_ t he n gfe-ih ac fossa It is olten of a 
sharp cuttin g, charac ter, but varies much in intensity and duration 
Fever is usually present, and the attack may start with a rigor The 
patient may complain of n anse au nd vomit ing, but the latter symptom 
does not last long Constipation results from the intestinal paralysis 
due to the inflammatory lesion, and m bad cases may be sufficiently 
severe and prolonged to constitute an attack of obstruction with 
faecal vomiting In c hildren it ip sometimes replaced bv diarrhoe a, 
and that even blood-stained, so that the diagnosis may need to Te 
made from typhoid fever 

On examination the a bdomen is. .fou n d to be held m ore rigid than 
usual , the .ri ght leg is often drawn up to relax the muscles, and m 
bad cases all ab do mm ents^rrg“a:bol ish ed — Even 

in mild cases the m uscles over the right iliac fos sa-are-heldJ-.en.se and 
rigid so as to guard the underlying structures Definite tenderness 
is noted on pressure, and the patient will often, but by no means 
constantly, refer it to a spot about 1 \ inches from the anterior 
superior iliac spine along a line drawn to the umbilicus (McBurney’s 
spot) In many cases, where the appendix is directed backwards, 
there is marked tenderness in the lumbar region , but if it points 
downwards into the pelvis, there may be pain and tenderness on 
rectal or vaginal examination, which should ne\ er be neglected A 
definite swelling may sometimes be detected by palpation, usually 
above the outer half of Poupart’s ligament, but varying in its position 
with the site of the appendix , ij__may_be_dull— on— per-GUSSion,_Iiiit 
is frequently tympanitic, since it consists of coils of intestine a nd 
omentum mat ted to g-a thei-aroun d the appendix The absence of a 
definite lump is due to the norF 3 evelo , pin , enlTrf"protectn e adhesions, 
and hence is noted m the worst cases of perforative appendicitis , or 
it may be caused by the inflamed mass lying deep m the abdomen, 
and being covered over by distended and uninflamed intestine 

This simple form of the disease usually lasts three or four days, 
and then, if properly treated, resolves satisfactorily -without abscess 
formation It is exceedingly common, and the prognosis is, on the 
whole, favourable Tofft, of Copenhagen, found adhesions in the 
neighbourhood of the appendix in 35 per cent of all bodies subjected 
to post-mortem examination 

(11 ) The more serious variety, commonly resulting m a localized 
abscess, may commence m a similar w T ay, but with more acute symp- 
toms There may be an mitral rigor, and the temperature soon runs 
up, e\en to 104° F Some general abdominal tenderness and disten- 
sion follow , constipation is often absolute, and fecal vomiting may 
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occur The muscles on the right side of the abdominal walls are 
held tense and rigid, and a well-marked fulness can sometimes be 
detected in the iliac fossa In other cases a distinct swelling can be 
seen as well as felt, and is not necessarily limited to the right fossa, 
but may appear m the middle line of the abdomen or elsewhere 
Under a careful regime this may disappear, and the symptoms 
gradually abate in their severity, the temperature and the pulse fall- 
ing concurrently , but it is very common for suppuration to ensue, 
and such is indicated by Ibe^emperatur-e-^iersT sting at itS -ongmaL- 
h igh l evel, or by th e pu lse -rat e .inc reasi ng ,, in rap idity, wills t_iJhg 
temperature falls Fluctuation is rarely to be detected in the early 
s{ages7~and7"indeed, it is bad practice to wait for it before interfering 
since" there is a considerable probability that the tension within the 

1 abscess may be sufficient to break down the wall of newly-formed 
and not too strong adhesions, and the general peritoneal cavity may 
be thus infected The abscess develops at first around the appendix, 
and is, of course, primarily mtra-pentoneal Not unfrequently it 
bursts into the bowel, and thereby relief is gamed without the assist- 
ance of surgery , some authorities, indeed, maintain that this occurs 
in e\ery case of the more severe type which resolves In other in- 
stances it may point externally, either through the anterior abdominal 
wall, which becomes congested and cedematous as the pus approaches 
the surface, or through the loin, the pus having invaded the retro 
peritoneal cellular tissue In the latter case, it is sometimes found 
that the abscess burrows widely up and down the back of the 
abdomen, and may even extend behind and above the liver, constitut- 
ing a subphrenic abscess Not unfrequently it tracks up along the 
inner or outer side of the ascending colon, and then may get into 
relation with the under-surface of the liver In other patients, .and 
especially when the tip of the appendix lies over the brim of the 
pelvis, the pus travels downwards and forms a collection by the side 
of the rectum , the surgeon must never omit a rectal examination m 
appendicitis, where the temperature is of such a nature as to suggest 
the existence of an abscess, and yet no evidence of one can be found 
Should it burst into the peritoneal cavity, all the phenomena of per- 
forative peritonitis supervene, probably indicated by a sudden fall of 
temperature, followed by increased abdominal pam and distension 
A faecal fistula may result from the bursting or opening of any of 
these abscesses 

In not a few cases the patient’s general symptoms improve after 
the first outbreak , the temperature may become normal, the pain 
decrease, and the vomiting cease It is often difficult to be certain 
whether this improvement is merely temporary, or is the commence- 
ment of a true convalescence Under the former circumstances, 

1 e , if it is merely an interval of quiescence, careful examination will 
probably reveal some disturbing factor , either the abdominal disten- 
sion persists, or perhaps hiccough is present, or a well marked, though 
localized, tenderness'continues, perhaps only tobe detected per rectum , 
or the pulse-rate may remain unduly high After a few days the 
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temperature begins to rise once more, the focal symptoms become 
more urgent, and a subacute or chronic abscess forms 

It is often by no means a simple matter to make certain that pus is 
present , but considerable assistance can be derived from a blood 
count, which is advisably made each day that the uncertainty persists 
We would refer readers back to p 48 for a full consideration ot leitco- 
cytosis , here we would merely repeat that a leucocyte count under 
20,000 is merely indicative of an inflammatory attack well resisted , 
if suppuration is present, the leucocytes are usually over 20,000 

A complication likely to occur in the more severe types of the 
disease is pylephlebitis, or infective thrombosis of the branches of the 
portal vein m the liver Such would be indicated by recurrent rigors, 
and possibly by pam and tenderness in the hepatic area Necessarily 
it is almost invariably fatal 

(111 ) Diffuse Septic Peritonitis is generally due to primary perfora- 
tion or gangrene of the appendix, and only occasionally to rupture of 
a localized intra-peritoneal abscess The onset is usually sudden, and 
may be followed by symptoms of collapse, from which the patient 
rallies m a few hours The abdomen rapidly becomes distended and 
tympanitic , the muscular wall is held rigidly steady , constipation 
is absolute, not even flatus being passed , the patient suffers from 
persistent pam, which is generalized rather than local, and constant 
nausea and vomiting of the usual peritomtic type The characteristic 
picture described at p 973 quickly develops, and death generally 
ensues in four or five days Fever j ^gxiable^nd-umthe^^oi-st-sases 
i S-abs enh, _ _ th p.se_a fehn 1 e. cases, m which reactive phenomena are 
defective, are often associated with a leucopema 

(iv ) ReJapsxng-A-ppendicitis-is the term apphed_to_ a condit ion.when 
a n attack _p_asses-o ff^Tut— n ot-qu lte-satisfaciowl-y There may be a 
slightpersistent rise of temperature at night , or the appendix remains 
palpable and tender , or some amount of appendicular pam, often of 
a colicky character, may be noted In many of these cases the symp- 
toms are due to unhealed ulceration of the mucous lining or to 
stenosis of the tube If left alone a more acute outbreak may super- 
\ene, or bacterial invasion of the vessels m the meso-appendix may 
follow, and serious consequences develop If an attack of appen- 
dicitis does not clear up completely, an operation is always advisable 
for the removal of the organ 

(v ) Recurrent Appendicitis is characterized by repeated attacks of 
varying gravity m an individual who has been once the subject of the 
disease They may occur only at prolonged intervals, or be so fre- 
quent as entirely to incapacitate the patient, and are usually asso- 
ciated with the presence of some abnormal adhesion or constriction 
of the appendix It is not uncommon for the appendix to become 
fixed to the sheath of the psoas muscle, and then any excessive 
movements of the limb may light up an attack Where stenosis 
exists, secretions containing bacteria may be pent up behind the con- 
striction, and from time to time the patient suffers from severe pam 
of a colicky nature without fever, supposed to be due to an attempt 
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to get rid of the excess of mucus Such attacks have been named 
appendicular colic In a few cases the appendix becomes totally 
obliterated after a time and incorporated m a mass of adhesions, a 
natural cure being thus established , but more frequently, if these 
occurrences are allowed to continue, the patient finally develops an 
abscess, or succumbs to diffuse peritonitis 

Recurrences are more common after the simpler forms of the 
disease, and it has been calculated that over 30 per cent of the sub 
jects of a mild catarrhal attack suffer in this way In the more acute 
forms recurrence is less common, and it is unusual for a case to 
recur when suppuration has existed , we have, however, seen cases 
where an abscess has developed two and even three times m con- 
nection with attacks which were separated by intervals of complete 
disappearance of symptoms 

Diagnosis — In a well-marked case the symptoms are so typical 
that the diagnosis can never be in doubt The pam, tenderness, 
fever, vomiting, constipation,-abdommal rigidity, and perhaps tumour, 
constitute a picture that is quite characteristic The disease, how- 
ever, often presents symptoms so varied, and manifestations so 
protean, that one is never surprised to meet with it in all sorts of 
diverse settings, and many mistakes of diagnosis' are made, even by 
the most skilled clinicians 

Recurrent appendicular pain may be mistaken for that of renal colic 
or for the painful attacks associated with displacement of a floating 
kidney ( Dictl’s cnscs), or vice veisd , and the difficulty is increased if 
hmmaturia or irritation of the bladder are caused by an appendicitic 
effusion or abscess Biliary colic may be simulated, whilst a distended 
and inflamed gall-bladdci may closely resemble an appendix abscess 
which has travelled upwards 

Pei /or ation oflthe^dnodcuum or even- of the stomach may lead to 
symptoms very similar to those of appendicitis, due to the inflam- 
matory mischief tracking downwards The initial pam will usually 
be referred to the upper part of the abdomen, and there may be 
evidence of free gas in the peritoneal cavity If gas escapes from 
the abdomen on operation, and it is free from odour, the probability 
is that the lesion is gastric- or duodenal Mucous colitis simulates 
appendicitis, and the appendix is indeed often involved m the mischief 
The distinction is made by the tenderness being located over the 
whole course of the colon, and by the passage of mucus in the stools 
Tubal and ovai tan diseases are recognised on pelvic examination , but 
the fact must not be overlooked that chronic appendicitis is often 
associated with inflammation of the right ovary, and that attacks of 
pam often occur at each menstrual period 

A considerable swelling m the right iliac fossa may result from 
repeated attacks due to a matting of the parts together, and a 
diagnosis from tuberculous or malignant disease is often difficult 
apart from operation The history may be spread over a longer time, 
however, m appendicitis 

In abdominal ab scesses the possibility of an appendicular origin 
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must always be kept m mind, as they may present m any part of the 
abdomen , and it is often only by a careful exploration of the cavity 
that we can trace the cause to the appendix 
The diagnosis from acute obstruction is noted hereafter (p 1108) 
The Prognosis is never absolutely certain, for, as has been well 
pointed out by many acute observers, the initial symptoms are 
frequently alike m all the varieties, and hence one can never know 
what course the case is going to take , as R Morris, of New York, 
says, ' The infected appendix is a cap which sometimes snaps, some- 
times flashes, and sometimes causes an explosion, and none of us 
can tell m advance just what is going to happen ’ As particularly 
bad signs may be mentioned a continued high temperature, m spite 
of rest and careful dietetic measures, or a fall of temperature with 
increased rate of the pulse Persistent hiccough-is also a bad -sign 
The existence of a swelling m the iliac fossa is not a bad sign, buti 
rather the reverse Absence of a localized swelling is due either to a 
defective formation of protective adhesions, and hence is likely to be 
noted m the most acute cases, or to the appendix being placed behind 
the caecum m a position less favourable to operative measures 

Treatment — So much has been written on this subject during the 
last twenty years, that it is extremely difficult to compress even a 
brief summary of the many facts observed into a necessarily limited 
space Formerly perityphlitis was the exclusive property of the 
physician , but a great change has occurred, and many authorities 
consider that appendicitis is more justly within the realm of the 
surgeon, or, at any rate, that a surgeon should always share the 
responsibility of treatment with the physician At any moment 
complications may develop even m what appear to be simple cases, 
m which immediate surgical assistance will alone hold out any hopes 
of saving the patient In America surgery is the recognised treat- 
ment for almost every case of the disease, as soon as it is diagnosed , 
m this country more conservative ideas still persist, but we are glad to 
note that a more healthy opinion is gaming ground, and that surgical 
interference is becoming recognised as the most appropriate means of 
treatment in many instances At the same time, we are bound to 
admit that operation during the acute stage does not seem to us to hold 
out such good prospects as when performed during the quiescent period 
after an attack, and hence if the patient’s safety is not compromised 
by delay, one would prefer to postpone operation till the acute 
symptoms have passed away 

x In the mild catarrhal type of appendicitis, where the tempera- 
ture does not run above xox° and the symptoms are not severe, all 
that is required m the majority of instances is to put the patient to 
bed, and apply fomentations locally , the lower bowel should be 
emptied by an enema, and if it seems likely that there is an accumu- 
lation of irritating fseces withm the intestine, one ^ dose of castor oil or 
of calomel may be administered A fluid, unstimulating diet is all 
that is permitted, and should there be much vomiting, rectal ali- 
mentation may be resorted to Possibly morpbia m av be given with 

66 
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advantage to auieLthe patient and check peri stalsis. th ere by iari h. 
talmg th e formation of protectiv e adhgsions^ but tbs iesc the hettei, 
si nce it tends to maid t- .syrnpt.nr nc 

/ The question of operation for this mild type of disease can be 
readily compressed into the three following propositions 

(a) If the condition is not showing signs of improvement at the 
end of forty-eight hours (1 e , on the third day) m spite of appropriate 
1 treatment, operation is desirable 

(b) If the appendix remains tender and palpable after an attack, 
and especially if the temperature rises slightly at night, the organ 
should be removed without delay 

1 (c) As soon as the attack is really quiescent — 1 c , generally m nine 

to ten days — the appendix should be removed This proposition 
may not be generally accepted , but it is absolutely logical, and daily 
experience is emphasizing the conviction as to its accuracy In the 
first place, recurrence is common, and the figures given above (viz , 
30 per cent ) probably under-estimate its frequency Then, too, it is 
impossible to tell which cases will recur and which escape, whilst the 
recurrent attack is frequently more severe than the first, and we have 
often known the second or third attack complicated by suppuration 
Moreover, each recurrent attack is likely to add to the adhesions 
present, so that whilst removal after a first attack is an easy pro- 
ceeding, removal after many recurrences may necessitate a long 
incision and a troublesome and dangerous dissection, complicated, 
perhaps, by unintentional perforation of the bowel, or even enter- 
ectomy 

Operation m the Quiescent Period — The niusde„sphtting plan 
suggested by j VTcB urney may well be adopted when it is probable 
that but few adhesions are present The incision is an oblique one 
about 2 to 3 inches long, crossing McBurney’s spot or a little below 
it, and parallel with the outer end of Poupart’s ligament, somewhat 
similar to that for ligaturing the external iliac artery (Fig 363, C) 
The external oblique is exposed, and incised m the course of its 
fibres , the divided segments are held well aside by retractors, so that 
about 2 inches of the internal oblique muscle come into view The 
muscle fibres in this region will run nearly transversely, and both it 
and the transversalis muscle can be divided by a transverse incision 
The introduction of large deep retractors will expose a square or 
diamond- shaped area of subperitoneal fat or peritoneum about ik to 
2 inches m diameter The peritoneum is divided by a transverse 
incision, and the margins grasped for identification purposes by 
Spencer Wells forceps The csecum will probably present, and is 
gently withdrawn arjj j smas laagufawtoal mnrm>l<ir hrnWk « wti<iuot s 
to the app endix, which is freed from adhesions and removed The 
meso-appendix is first divided after securing the vessels m it with a 
ligature (Fig 388, A) The serous and muscular coats are then divided 
by a circular incision and pealed back like a cuff, leaving the mucous 
membrane as a narrow tube (Fig 389) The retraction is carried 
tback so as to enable a catgut ligature to be placed around the tube 
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rof mucous membrane flush with the caecum The distal end is 
^grasped with Spencer Wells forceps, and cut away after protecting 
tthe parts below with a strip of sterilized gauze (Fig 390) The 


brotrudmg portion of mucous 
membrane is carefully curetted, 
and the sero muscular cuff re- 
placed over it and secured by a 
ligature (Fig 391) If this pro- 
ceeding is carried out carefully, 
and the mucous membrane se- 
cured flush with the caecal wall, 
there is no more need to touch it 
with pure carbolic or the actual 
cautery (as is sometimes recom- 
mended) than in any other opera- 
tion on the intestine 

All bleeding points having 
been secured, the caecum, which 
has been protected during the 
operation by a warm wet steril- 
ized cloth, is returned into the 
abdomen, and the incision in the 
panetes closed layer after layer 
by catgut sutures No drainage 
is needed 

If,.ho\veyer,at seems probable 
that many adhesions are present, 



A indicates the ligature placed on the 
meso-appendix , B, the situation of 
the circular incision through the 
sero muscular coat C, the lower 
end of the ileum D is placed on 
the anterior muscular band of the 
caecum which leads directly to the 
base of the appendix 



Amputation of the Appendix 


In Fig 389, A represents the cuff of sero muscular tissue dissected up, exposing 
(B) the tube of mucous membrane, which is secured by a pair of Spencer 
Wells forceps 

In Fig 390 the tube of mucous membrane (B) has been ligatured close to the 
caecum, and the appendix cut away proximal to the forceps 
In Fig 391 the ligatured mucous membrane (B) is covered in by the sero 
muscular cuff (A), which is itself closed by a ligature 


the muscle-splitting operation should be avoided, and the abdominal 
panetes divided m the line of the cutaneous incision, so as to allow 
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the wound to be enlarged up or down as may be desired The 
severance of these adhesions may be a most tedious and troublesome 
procedure, but when once it is effected the appendix is amputated 
as described above In some of these more senous and prolonged 
operations, it may be desirable to dram the iliac fossa by a tube or 
gauze wick for a short time 

Under any circumstances the patient lies up m bed for three 
weeks to allow the bond of union to become firm, and should avoid 
all needless strain for some months 

2 In the gravest variety of fulminating appendicitis , associated with 
general septic peritonitis, there can be no question that the only 
hope of recovery lies in immediate operation When the symptoms 
of diffuse peritonitis are well marked, this hope is but slender m the 
extreme , if, however, one can anticipate the general diffusion of the 
mischief, it is possible that a certain percentage of the cases may be 
saved Hence, whenever the attack starts with severe pain and 
collapse, and if the abdomen shows any signs of rigidity or disten- 
sion in twenty-four hours, and if vomiting is present, no time should 
be lost in operating The abdomen is opened, either through the 
middle line or in the right iliac fossa , the effusion is swabbed or 
washed away with sterilized salt solution at io8° F , and the 
appendix looked for and removed Drainage must then be provided 
by tubes or gauze Avicks one tube passes into Douglas’s pouch, 
and one through the lumbar region , gauze wicks are inserted 
amongst the intestines 

3 When an abscess is evidently present, being indicated either 
by fluctuation or by a commencing oedema of the abdominal wall, 
there should be no hesitation m cutting down An incision is made 
over the oedematous spot, and deepened carefully, since the tissues 
are probably matted together, and cut like bacon or brawn The 
knife or index-finger may suddenly sink mto the abscess cavity, and 
a gush of foetid pus follows The cavity is gently explored, so as 
to ascertain whether or not the appendix can be felt , no undue force 
should be used, for fear of breaking down adhesions and thus open- 
ing the general peritoneal sac If the appendix cannot be readily 
found, it is best left alone , the abscess is thoroughly irrigated, 
drainage is provided for, and the incision partly closed Probably 
the case will go on well, the discharge losing its smell about the 
third day, and the remaining sinus will gradually heal by granula- 
tion Should the appendix, however, present itself, it should be 
removed 

4 There is still, however, a large group of cases m which neither 
of the above conditions is manifest, and yet the symptoms, both local 
and general, point to the fact that a lesion of considerable gravity is 
present Some difference of opinion exists as to the necessity 
for operation m these cases We are quite ready to admit that m 
many instances conservative or medical treatment will suffice to 
bring about a satisfactory result , but this can never be depended on, 
and, unfortunately, only too many Jives have been sacrificed through 
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it is usually wiser to leave it alone The cavity is emptied of pus 
by swabbing it out, and then carefully packed in such a way as to 
drain it thoroughly, and yet to protect the surrounding parts It 
may be desirable to introduce a drainage-tube through a counter 
opening in the loin The abdominal incision is partially closed 

The packing is gradually removed in the next two or three days, 
and after the general cavity has been shut off by the development of 
adhesions, irrigation with salt solution is permissible The wound 
heals by granulation, and when nearly flush with the surface may 
be drawn together by strapping, so as to limit the chances of develop 
ment of a ventral hernia 

Sequels — A Facal JZtstula may result from a perforative appendi- 
citis when the abscess has been merely opened, and no radical 
treatment undertaken at the same time, or it may follow an amputa- 
tion of the appendix from sloughing or yielding of the stump It 
is usually small m size, and sinuous in its course, and may in many 
cases close of itself Occasionally it is necessary to deal with it by 
laying bare the cmcum in the iliac fossa, and removing the appendix 
or suturing the opening Failing that, it may be necessary to short- 
circuit the caecum 

A Ventutl Hernia sometimes follows from the yielding of the 
cicatrix in'the abdominal wall after an abscess has been opened and 
drained Both omentum and bowel, perhaps matted together and 
adherent to the cicatrix, are found m the protrusion In some cases 
it may suffice to cover it with the concave pad of a truss, but m 
others operation is required , adhesions must be divided or broken 
down, and often the opportunity can be taken of removing the 
appendix, if this has not already been accomplished The margins 
of the divided muscles are then sought for, and united by a row of 
buried sutures in the ordinary way 

Aff ectio ns of .theJLiver 

Bupture of the Liver is produced by injuries to the abdominal 
walls, such as blows, kicks, or crushes, or it may be torn by the 
broken end of a rib Penetrating injuries also occur, as from sword 
or dagger thrusts, and the organ may be involved m a gunshot wound 
The resulting lesion varies considerably , the gland may be merely 
tom or contused from a non-penetrating blow, or freely incised by a 
sharp cutting implement, m which case some of the larger venous 
trunks are likely to be divided , a bullet sometimes produces almost 
total disorganization The amount of injury depends, to some extent, 
on the condition of the organ , if it is firm and sclerosed, it may 
receive little damage from a blow which would otherwise do it con- 
siderable harm, whilst if it is enlarged and fatty, it is readily tom 
The chief Symptoms are shock, which is often not very excessive, 
pam and tenderness in the right hypochondrium, and the evidences 
of loss of blood The last is, perhaps, the most important, and upon 
its severity depends to a large extent the result Sometimes the 
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capsule remains intact, and then, although there is considerable mtra- 
glandular ecchymosis and laceration, no free blood escapes into the 
peritoneal cavity Such a lesion is not unlikely to be followed by an 
abscess of the liver When the capsule is torn, mtra-peritoneal 
haemorrhage is sure to ensue , if slight, the patient, though suffering 
from all the phenomena characteristic of loss of blood, may recover, 
the blood being absorbed, and the wound m the liver cicatrizing 
This process is usually attended by a certain amount of jaundice and 
some vomiting, whilst the urine is also tinged with bile-pigment 
Well-marked pyrexia may follow the initial shock, and the abdominal 
wall is held rigid In other cases, the blood collects at first m the 
upper part of the abdomen, but gradually extends downwards , if the 
bowel is uninjured, recovery may ensue, but not uncommonly there 
is some associated contusion of the gut wall, through which intestinal 
bacteria find their way, giving rise to a localized or general peritonitis 
Of course, in the more severe lesions, where perhaps the left lobe 
is entirely torn off or a portion hopelessly contused, death from 
haemorrhage is almost certain to ensue m a very short time 

The Diagnosis of hepatic rupture turns mainly on the history of the 
accident, the situation of the blow, and the resulting symptoms 
Evidences of mtra-peritoneal bleeding, associated with pain m the 
right side, are extremely suggestive It must not, however, be for- 
gotten that the passage of a hansom cab or other vehicle over the body 
may give rise to much shock, and to considerable local pam and ten- 
derness, and yet no serious mischief need have happened to the liver 
The Treatment m the more simple cases consists merely m careful 
expectancy, the surgeon holding himself m readiness to interfere 
should any untoward symptoms supervene The patient is kept 
quietly m bed , ice may, if necessary, be applied to the side, the diet 
is limited to fluids, and the bowels emptied by enemata In the 
more serious cases, where the diagnosis of ruptured liver is tolerably 
certain, an exploratory laparotomy should be undertaken, and an 
attempt made to deal with the wound Possibly a median incision is 
as godd as-^ny, since the left half of the liver often bears the brunt 
of the injury Outlying ragged portions of the gland may be totally 
removed, preferably by the cautery, though one usually has to depend 
upon plugging the wound with gauze in order to effect haemostasis 
Clean linear cuts may be sutured with silk, but there is considerable 
difficulty in preventing the stitches from tearing out of the friable 
hepatic tissue , it is wise to insert all the stitches first, taking up a 
good margin of the gland substance before attempting to tie any 
The wound is then carefully closed by the fingers, and the sutures 
slowly and gently tightened Very shallow wounds which it is impos- 
sible to stitch or plug satisfactorily may be seared with the cautery' 
so as to stop bleeding, and then a gauze dram is placed over them, 
and brought out of the external wound 

Abscess of the Liver is due to a variety of causes 
1 Multiple Abscesses develop m cases of pysemia, whether the 
emboli are carried by the hepatic artery or by the portal vein In 
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the former case, the condition arises as a complication of general 
pyaemia of systemic origin , in the latter, the originating focus of 
mischief is located m the area of distribution of the portal vein — 1 e , 
in the intestinal canal Thus, pylephlebitis, as it is termed, is not 
uncommonly met with in appendicitis, and sometimes m typhoid 
fever, whilst suppurating piles may also lead to it 

2 Suppurative Cholangitis is another cause of multiple abscess of 
the liver It consists of an inflammatory affection of the biliary 
ducts and passages, and is due to the spread of organisms from the 
intestine, or occasionally from the gall-bladder after an operation 
The biliary ducts m the liver become enormously dilated, and filled 
with a mixture of bile and pus which looks very like yellow ochre 
It is accompanied by pain over the gland and the general phenomena 
of pyrexia, but rigors are not present The patient is not usually 
jaundiced, but bile may be found m the urine Treatment is of little 
avail, but if a diagnosis can be made, and the gall-bladder has not 
been already incised, it may relieve tension to open and dram it 

3 Hydatid cysts may suppurate, and require treatment as for an 
abscess of the liver 

4 The more important abscesses, from a surgical standpoint, are 
those which, from their size, demand operative treatment They 
may result from traumatism in the way stated above, or may arise 
m,conhection with hydatid cysts, but more commonly are of the type 
known as tropical abscess The latter usually occurs m individuals 
who have travelled m the tropics, and 75 per cent of the cases are 
attributed to dysentery The exact mode of causation has not yet 
been fully worked out, but it seems probable that they are primarily 
of embolic origin They are most frequently situated at the back of 
the right lobe, but, of course, any part of the viscus may be involved 
Though often single, the cavity is frequently loculated, indicating 
that several original foci of suppuration have united together Any 
of the ordinary pyogenic organisms may be found within them, and 
not unfrequently the B colt is present In a few cases the Avueba 
colt , an organism which is found in the bowel m some forms of 
dysentery, has been discovered Occasionally the pus is sterile, the 
causative organisms having probably been disposed of, possibly as a 
result of the chromcity of the process The abscess Avail consists of 
disintegrating hepatic tissue m acute cases, but may have a fibro- 
cicatricial Avail m the more chronic forms, and m an old-standing 
abscess the limiting membrane may be as tough as leather The pus 
is sometimes of the ordinary type, but not uncommonly reddish-broAvn 
in colour, somewhat like chocolate, and of a most nauseating odour 

The Symptoms are m some instances extremely slight, the patient 
perhaps dying of peritonitis due to its rupture Avithout its presence 
having er'er been suspected The individual usually complains of a 
sense of rveight and fulness m the right hypochondrium, and in the 
more acute cases this may be accompanied by se\ ? ere pain and 
localized tenderness over the Avhole hepatic region, the pain being 
al$o referred to the right shoulder A certain amount of febrile dis- 
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turbance occurs, the degree of which depends on the rapidity of 
formation of the abscess , m the more acute forms the temperature 
is high and rigors may be present The pyrexial phenomena are 
associated with loss of appetite, rapid and well-marked emaciation, 
and perhaps a certain amount of icterus, though the latter is not 
usually a prominent phenomenon On physical examination a more 
or less evident enlargement of the liver will be detected*, with, perhaps, 
a feeling of elasticity, or even of fluctuation at some spot The 
dulness often extends up towards the thorax rather than downwards, 
though when the abscess is situated not far from the free margin of 
the liver, this is not the case A doubtful diagnosis can sometimes 
be confirmed by the aspirator or hypodermic needle, but this should 
not be utilized unless one is fully prepared for immediate operation 
in the case of pus being found Manson directs that the aspirator 
needle should be introduced m the following situations (1) In the right 
axillary line through the seventh or eighth costal interspace , (2) just 
below the ribs m the right nipple line , (3) immediately below the lung 
m the line drawn downwards from the angle of the right scapula 
Left to itself, several distinct courses are open for the abscess to 
follow it may become adherent to the anterior abdominal wall and 
point in the epigastrium, its onward passage being indicated by con- 
gestion and oedema of the panetes , it may open into the peritoneal 
cavity, or into one of the hollow viscera, such as the colon or duo- 
denum , or, again, it may travel upwards, burrowing through the 
diaphragm, and either bursting into the lung, its contents being 
expectorated, or into the pleural cavity, leading to an empyema 
Occasionally it remains passive as a chronic encysted abscess, and 
then the walls become very thick One of us recently opened an 
hepatic abscess which had been diagnosed by a hypodermic needle 
twelve years previously, and left alone It contained about 2 pints 
of pus, and the walls were fully ^ inch thick The patient came 
under observation because the swelling was becoming more prominent, 
as the result of increased intra-abdominal pressure, due to pregnancy 
Treatment — Aspiration, repeated once or twice, has been frequently 
employed, but is of little value, and not a few cases are on record m 
rvhich septic peritonitis or pleurisy has followed the introduction of 
the needle from the front or side respectively Experience proves 
that the usual law of treating suppuration ought to be strictly obeyed, 
viz , that the abscess should be opened and drained If pointing m 
front and adherent to the panetes, there is no difficulty or danger in 
making an incision over the most prominent spot and laying the cavity 
open , it is then well flushed out and a drainage-tube inserted If on 
dividing the abdominal panetes it is found that the liver is not yet 
adherent, it was formerly thought best to plug the wound with 
sterilized or antiseptic gauze, or to introduce sutures between the 
liver and the parietal peritoneum so as to determine the formation of 
adhesions to such an extent as to shut off the general peritoneal cavity, 
m a few days the abscess could then be opened with safety At the 
present time the operation is done at one sitting with precautions of 
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a similar type to those taken m dealing with an mtra peritoneal 
abscess connected with appendicitis The general serous cavity 
I must be carefully protected by sterilized gauze before letting out the 
/pus, and the assistant must keep the parietes m close contact with 
the hepatic tissue It may be possible to insert a few stitches 
through the liver substance, securing it thus to the parietal peri- 
toneum , otherwise one must trust to careful packing After open- 
mg the abscess, it is usually advisable to wash it out, and this may 
with advantage be repeated subsequently A large drainage-tube is 
inserted, and packed around with gauze to prevent purulent extra- 
vasation 

When the abscess is m its most common situation, viz , the back 
of the right lobe, it is often most satisfactory to open it from the 
side , a similar proceeding is sometimes needed when an abscess has 
been opened from the front, and does not dram properly An incision 
is made a little b ehind the mid axillary line through the ninth -ociu wth 
intercostal spaceJ and a portion of one of the ariiacent ribs removed 
The pleural car lty is opened, and the costal pleura stitc hed carefully 
fcTfHat portion which covers the diaphragm , it will'be found that 
this structure lies nearly vertical m this position, and but little diffi- 
culty is experienced m shutting off the general pleural cavity The 
diaphragm is then divided, and not unfrequently the peritoneal cavity 
is opened , it must be carefully protected by gauze packing, and then 
the liver incised , less commonly adhesions may have already formed, 
or a bare area of the liver may be found, through which the pus can 
be withdrawn and the abscess opened 

Hydatid Cysts occur m the liver more frequently than m any other 
part of the body For general details as to the life-history of the 
T cema echinococcus and the structure of hydatid cysts, see p 220 They 
produce a localized painless enlargement of the liver, the cysts vary- 
ing m size from a small marble to a child’s head , the outline is well 
defined if superficial, but not so if placed deeply , the cavity is 
usually filled with fluid and daughter-cells Fluctuation may be dis- 
tinguished, and a hydatid fremitus or thrill (arising from the concus- 
sion of the contained daughtei -cysts) may, it is said, be elicited on 
palpation The diagnosis is easily made if the cyst projects from the 
lower border, but when deeply embedded m the organ it may be 
exceedingly difficult, and the tumour can only be distinguished with 
certainty from carcinoma or syphilis by the use of the aspirator, or 
preferably by an open exploration The character of the fluid with 
drawn from a hydatid cyst is at once conclusive, as it is of low specific 
gravity, viz , 1007 to 1009, slightly opalescent, with no albumen, 
and a trace of salt , the presence of scolices or hooklets is the 
pathognomonic feature 

Terminations — The cyst may remain latent and innocuous, or may 
actually dry up and form a mass somewhat like wet mortar, owing 
to the death of the organism , or it may burst and be evacuated m 
different directions, with or without suppuration Thus, it may open 
externally through the abdominal parietes, or into the peritoneal 
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cavity, causing fatal shock and in many cases peritonitis , or into the 
stomach or intestines, spontaneous cure usually resulting , or it may 
penetrate the diaphragm, and the contents be expectorated, or set free 
in the pleural cavity, causing a rapidly fatal pleurisy It has been 
known to open into the pericardium, or even into the hepati caverns, 
the contents then being impacted m the right auricle , in both cases 
immediate death resulted 

Treatment — The best plan of dealing with a hydatid cyst is to lay 
it open either through the anterior abdominal wall, or through the 
costal panetes and diaphragm, to empty it of its contents, and if 
possible tqjmucleate the lining wall or endocyst, which is often but 
loosely connected to the' fibrous “ectocyst ~ 'This is usually accom- 
plished at one sitting Similar precautions as to protecting the peri- 
toneum are taken as for an abscess When the surface of the liver 
is exposed, it is advisable to puncture the cyst first with a trocar and 
cannula, so as to reduce the tension within it It is then incised 
freely and the loose daughter-cysts removed This is facilitated by 
flushing out the cavity with sterilized salt solution The. endocyst us 
removed either Jiy_ enucleation, with the fingers or a blunt .dissector, 
. or~i £miay "be " possible to detach it by irrigation, the nozzle-of— the 
irri gator being .inserted beneath it If enucleation is completely suc- 
cessful, a gauze packing is introduced into the cavity thus formed, 
and cicatrization is allowed to proceed If, however, part of the 
lining wall is left, a drainage-tube must also be introduced, and the 
cavity subsequently nrigated at each dressing 

No attempt should be made to remove the fibrous ectocyst, as it is 
closely connected with the liver substance, and grave haemorrhage 
might follow any interference with it 

Formerly aspiration and electrolysis w ere largely employed in the 
treatment of this affection It has been found, however, that although 
a considerable percentage of cases could be cured in this way (more 
than a half), yet that it was not unaccompanied by risk of peritonitis, 
and that recurrence was often observed Moreover, some of the fluid 
not unfrequently leaked into the peritoneal cavity, and probably from 
the absorption of some toxic product present led to urticaria, and 
sometimes to even graver phenomena of poisoning Electrolysis 
merely acts by producing a puncture of the cyst wall and consequent 
leakage Both of these methods should be entirely discontinued 
A suppurating hydatid cyst is dealt with according to the same 
rules of treatment as hold good for abscess of the liver 

Tumours of the Liver are rarely primary Secondary sarcoma and 
carcinoma are by no means uncommon, but of course nothing can be 
done for them A few cases are on record of removal of a tumour or 
gumma together with a portion of the tissue of the organ, but such 
must necessarily be a matter of such rarity that we cannot spare 
space to discuss it 
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Affections of the Gall-Bladder and Biliary Passages 

Rupture of the Gall-Bladder results from such injuries as blows, 
crushes, kicks, etc , whilst it may also be produced by penetrating 
wounds or bullets , occasionally it may follow ulceration from within, 
as from a large impacted gallstone Blood and bile are m conse 
quence extravasated into the peritoneal cavity Pure bile is sterile, 
but if any inflammation of the biliary passages has been present, 
organisms are sure to have found their way into the gall' bladder, and 
thus complications may readily ensue If a considerable quantity of 
bile escapes suddenly into the peritoneal sac, acute peritonitis is cer 
tain to follow, whether organisms are present or not, owing to the 
irritating nature of the fluid, jaundice is also developed from absorp- 
tion of bile by the peritoneum, and it may also be found in the urine 
A more gradual escape of the secretion will probably lead to the 
formation of a localized mtra-peritoneal abscess or collection of fluid, 
associated with jaundice and probably clay-coloured stools In a 
penetrating wound bile and blood will escape on the surface, and 
septic peritonitis is almost sure to follow 

The immediate Symptoms are those of shock and severe hypo- 
chondriac pain, and this will be succeeded by either acute peritonitis 
or by the formation of a localized intra-peritoneal swelling, together 
with jaundice When the existence of such a lesion is suspected, 
Treatment always consists in an exploratory laparotomy The fluid 
within the abdomen is removed with swabs or washed away, and 
the gall-bladder carefully examined Should only a small injury 
be found, it is perfectly feasible to close it by sutures , a gauze wick 
should, however, be passed down to the lesion for a few days, so as to 
provide a means of drainage should leakage occur A more serious 
rupture will necessitate removal of the gall-bladder, or else the margins 
of the wound may be stitched to the abdominal parietes, and a biliary 
fistula thus produced Should the common bile-duct be entirely 
divided, the ends should be closed by sutures and a cholecyst- 
enterostomy undertaken , a small wound m the duct may be sutured 

Cholelithiasis is the term applied to the presence in the gall-bladder 
or biliary passages of Gallstones These consist mamly of crystals 
of cholesterine, held together by mucus and coloured by the bile-pig- 
ment , they are soluble m chloroform When first passed and moist, 
their specific gravity is a little higher than that of water, and hence 
when immersed m it they sink , after drying, however, they are found 
to float The number present varies immensely , sometimes a single 
large one exists, which is more or less barrel-shaped (Fig 392) , more 
frequently they are multiple, scores or hundreds being present, and 
are then usually faceted, and with a satin like yellowish lustre If 
they have lam long m the gall-bladder, they are usually of a deep 
brown or almost blackish colour 

The Origin of gallstones is not yet fully understood, but there seems 
no doubt that they are primarily due to an inflammatory condition of 
the wall of the gall-bladder or biliary passages, the cholesterine being 
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formed by the lmrng epithelium Their usual location is the gall- 
bladder or the lower biliary passages, but they can also develop m 
the ducts within the liver, especially m cases where the hepatic 
derangement has been of long standing They occur most commonly 
m women who have suffered from dyspepsia and constipation, and 
may be associated with cancer, either as cause or effect In a case 
dealt with by one of us, the origin of the trouble seems to have been 
the swallowing of a pin many years previously, which worked its way 
into the gall-bladder, set up an inflammation which resulted m the 
formation of calculi, and only appeared again after a successful opera- 
tion, when sixty-six stones had been removed 



Fig 392 — Various Tvpes of Gallstones 

Those on the left are of the usual type— not of great size, and faceted that on 
the right was a large stone a little less than the actual size, removed from 
the cystic duct of a patient who also had carcinoma of the hepatic flexure of 
the colon 

The Symptoms produced are extremely variable The fact that 
they are frequently found unexpectedly m the post-mortem room sug- 
gests that they may remain latent for years, and only cause trouble 
when attempting to escape, or if associated with some inflammatory 
disturbance Their occurrence is usually preceded by dyspeptic 
phenomena, which have perhaps lasted for years, and by constipa- 
tion Some pain is complained of in the right hypochondnum, but 
possibly nothing very serious is noted, until a physical examination 
reveals the distended gall-bladder, which forms a tumour projecting 
from under cover of the ribs, usually the Sth or 9th, and tending to 
enlarge downwards towards the umbilicus , it is usually firm elastic, 
and perhaps fluctuating, it moves with the liver during respiration, 
and there is never intestine m front of it Such a condition often 
yields to medical treatment, the diet has to be carefully regulated, and 
a sufficient amount of exercise ordered Alkaline purgative medicines 
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are usually employed, and a well-to-do patient may be sent to Carls- 
bad to drink the waters Possibly massage may be utilized to assist 
in the extrusion of the calculi, and drinking considerable quantities 
of olive oil is said to be beneficial in effecting the same object 

There are several complications, however, which may call for 
surgical treatment 

1 Inflammatory phenomena connected with the gall-bladder 
(cholecystitis) may assume considerable proportions Acute inflamma- 
tion is usually due to infection with streptococci or the B coh, which 
travel up the biliary passages from the intestine It may also arise 
apart from gallstones, especially during an attack of typhoid fever 
It is evidenced by acute pain and tenderness in the right liypo- 
chondnum, together with vomiting, constipation, and fever The 
constipation may be of such a marked character as almost to amount 
to obstruction, and arises mainly from paralysis of the neighbouring 
coils of gut, c g , the duodenum and transverse colon The abdominal 
wall is held rigid and tense, but the enlarged gall-bladder may be 
detected beneath it In one case it was nearly as large as a cocoa- 
nut, and on exposure was of a brilliant red colour, and contained 
about 8 ounces of inuco pus It was absolutely free from adhesions, 
and there were two gallstones within, one of them embedded m the 
oedematous wall The abscess may burst externally or into the 
peritoneal cavity, or possibly into one of the hollow viscera 
Sloughing of the gall bladder wall occasionally happens, and the 
symptoms are then always extremely grave In other cases the 
inflammation subsides after a time, but results in a considerable 
development of adhesions which interfere with operative proceedings, 
and may also determine an attack of intestinal obstruction Should 
the inflammatory mischief extend up the hepatic duct into the liver 
substance, diffuse suppurative cholangitis will result, and may lead to a 
fatal issue A condition of chronic peritonitis is likely to follow when- 
ever calculi remain lodged m the gall-bladder for some time 

2 Biliary colic is another most distressing complication, due to 

the onward passage of gallstones along the ducts The pam is of 
a most acute character, doubling the patient up, and causing con- 
siderable shock , it radiates from the right side, shooting over the 
scapular region and into the back , it commences abruptly, and 
continues m paroxysms accompanied by vomiting until the stone is 
either discharged into the intestine or slips back into the gall-bladder, 
leading to a sudden cessation of the pam , a sense of tenderness and 
discomfort may, however, persist for some time, and possibly a little 
jaundice, owing to the swelling of the mucous membrane obstructing 
the passage of bile These attacks sometimes come on at more or 
less regular intervals, and may be so frequent as to produce great 
exhaustion At the time, they should be treated by the application 
of fomentations to the side, and the administration of opium , some- 
times a large dose of olive oil by the mouth may assist m the passage 
of the stone , but if they recur at all frequently, cholecystotomy must 
be undertaken / 
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3 A gallstone does not always escape into the bowel , it may 
become impacted , and then gives rise to a tram of tolerably character- 
istic symptoms, which vary somewhat with the site of obstruction 
If the cystic duct is blocked, there is severe pain m the side, and 
perhaps distension of the gall-bladder with mucus (hydrops), con- 
stituting a tumour which can be felt, but there is no jaundice If 
the calculus is lodged at the junction of the common and hepatic ducts, 
there will be intense icterus, but the gall-bladder is not necessarily 
distended , the liver, however, is likely to be enlarged from engorge 
ment with bile When the stone is impacted m the common bile- 
duct, the jaundice is intense, but the gall-bladder is usually small 
The pain may be slight, but is often very severe Generally the 
stone lodges close to the intestinal end of the duct m what is known 
as the ampulla of Vater, it may then ulcerate through into the 
bowel without much difficulty, but not unfrequently gives rise to an 
associated pancreatic inflammation If impacted higher up, it may 
work through into the duodenum or colon by a process of ulceration, 
or may escape into the retro-peritoneal cellular tissue, leading to an 
abscess , or, again, it may open the peritoneal cavity, and thus cause 
acute peritonitis 

Operative Treatment of Cholelithiasis — The conditions which may 
call for operation m the course of a case of gallstones are as follows 
(a) For recurrent attacks of biliary colic, which cannot be pre\ ented 
by medical treatment , ( b ) for persistent jaundice , (c) when the 
gall-bladder can be felt enlarged and tender , and (d) for acute 
cholecystitis 

Cholecystotomy consists in opening the gall bladder for the removal 
of calculi, or for purposes of drainage It is wise in all operations 
on the biliary passages to introduce a firm sandbag beneath the 
patient’s back, as thereby much better access is given The in- 
cision runs parallel to the costal margin on the right side, and about 
1 4 inches from it, extending upwards as far as the middle line 
(Fig 363, B) , some authorities, however, recommend a vertical 
incision on the outer side or through the substance of the rectus 
The peritoneum is opened and the gall - bladder sought for, any 
adhesions present being carefully divided , it will sometimes happen 
that these are so abundant as to prevent the surgeon from continuing 
the operation, the risk of opening the bowel by mistake being too 
great The liver is drawn up, and the intestines are pressed down- 
wards out of the field of operation by means of abdominal cloths 
held in position by a broad retractor The general peritoneal cavity 
is thus caiefully guarded from infection If the gall bladder is much 
distended, it is advisable to tap it with a trocar and cannula, and 
withdraw the chief portion of its contents , the opening is then 
enlarged sufficiently to allow of the introduction of a scoop, or even 
of the finger, and by this means the calculi are removed The bile- 
ducts are carefully examined both by the finger passed inside as far 
as possible, and outside along their whole length, and by means of a 
long probe passed down the duct If the interior is tolerably healthy, 
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it may be advisable to suture up the wound m the bladder, the 
threads not being allowed, however, to encroach on the mucous 
membrane A gauze wick should be inserted down to the incision 
before stitching up the abdominal parietes, so as to provide for 
drainage should there be any leakage of bile This procedure is 
rarely advisable, as generally temporary drainage of the biliary 
passages does good by relieving the liver A full-sized drainage-tube 
without any lateral openings is introduced into the gall-bladder and 
stitched to its walls, whilst the margins of the wound in the gall- 
bladder are united to the parietal peritoneum and transversahs 
aponeurosis A biliary fistula is thus produced which discharges 
for a time , but when the obstruction to the onward passage of bile 
into the gut is overcome, the fistula usually closes Occasionally 
this does not occur, and then the discharge of bile continues, necessi- 
tating further treatment If there is sufficient evidence of the exist- 
ence of bile m the motions to indicate that the passages are clear, a 
plastic operation for the closure of the fistula may be undertaken , 
but if complete and permanent obstruction to the passage of bile is 
suspected, an artificial communication with the intestine (cholecyst- 
enterostomy) should, if possible, be established 

When a stone is impacted m the cystic duct, it may be extracted 
by a lithotomy scoop, or pushed backwards by the finger and thumb 
from outside Failing this, the duct may be incised and the stone 
removed, the incision being subsequently closed by sutures , but it 
is possible that a better line of practice would be to remove gall- 
bladder, cystic duct, and stone in one piece (cholecystectomy), if such 
be possible 

When the calculus is lodged m the common bile-duct behind 
the second piece of the duodenum, it is sometimes possible to push 
the gut aside after incising the peritoneum to the right of the 
descending portion, and get at the duct behind it , m other cases 
it ma}' be necessary to incise the duodenum longitudinally front and 
back, and after extracting the stone, to make a fistula between the 
duct and the posterior wall of the intestine An impacted stone 
should, if possible, never be left m situ, as although it may pass at 
the end of a few days or weeks, it will cause much pain, and before 
becoming dislodged it may do much harm, not only to the biliary 
apparatus, but also to the pancreas 

Cholecystenterostomy, or the formation of an artificial communica- 
tion between the gall-bladder and the bowel, is required m cases 
where jaundice persists, owing to absolute stenosis of the common 
duct It has also been undertaken for the relief of jaundice due to 
malignant disease, either of the head of the pancreas or of the intes- 
tine, causing pressure on the orifice of the bile-duct , it is quite 
unjustifiable under these latter circumstances, as statistics have 
shown that the danger of such a proceeding is very great The parts 
are exposed as described above, the gall-bladder and duodenum are 
brought into contact and a lateral anastomosis made by simple 
suturing or by means of a Murphy button 
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Cholecystectomy, or removal of the gall-bladder, may be necessary 
for traumatic lesions, and for malignant disease, whilst it is some- 
times employed after cholecystotomy m order to prevent any new 
formation of gallstones The bladder has to be isolated, and may 
then be cut away, the divided end of the duct being secured by a 
double row of sutures, or by a ligature as after removal of the 
appendix As much of the peritoneal covering as possible must be 
saved m order to co\ er over the parts 

Affections of the Pancreas 

The pancreas is an organ which has only lecently received much 
attention from surgeons , its depth and anatomical relations explain 
the neglect with which it was treated for so long At the present 
time its affections are being studied by surgeons with a keen interest, 
and considerable operative activity is being directed towards it 
There are two chief methods of approaching it (1) The trans-pen- 
toneal, m which the abdomen is opened m the middle line above the 
umbilicus , the gland is reached either above the stomach by 
dividing the small omentum, or by traversing the great omentum 
just below the great curvature of the stomach, or by opening through 
the transverse meso-colon (2) The retro peritoneal method consists 
in an incision below the last rib m the lumbar region, but only the 
head or the tail is exposed by this procedure 

There are two chief risks associated with pancreatic lesions or 
operations (1 ) The organ is very freely supplied with blood, and 
it is extremely difficult to ensure haemostasis Ligature of the 
pancreatic tissue causes necrosis, and from the necrotic tissue 
ferments are set free which act injuriously on the tissues around, and 
predispose to further haemorrhage Deep stitches and effective 
tamponade can alone be relied on in this direction (11 ) The leakage 
of pancreatic juice is a serious danger to the patient in that it is likely 
to determine necrosis of fat wherever it spreads , hence foci of fat 
necrosis may be found scattered extensively through the omentum and 
mesentery m all acute pancreatic lesions Moreover, it acts most pre- 
judicially on the peritoneum, and induces either an aseptic peritonitis 
and intestinal paralysis which may prove fatal, or determines an 
infective peritonitis if bacteria are present 

Wounds of the Pancreas are due to direct violence applied to the 
epigastrium, and may result from penetrating or non-penetratmg 
injuries Necessarily, they are usually accompanied by lesions of 
other viscera, such as the stomach or duodenum, and it is important 
that surgeons should remember the necessity for examining this 
viscus m any traumatic condition in the neighbourhood Deep 
sutures and tamponade must be used m all cases where solution of 
continuity has occurred, the latter being needed not only as a 
liEemostatic agent, but also m order to dram away any leakage of 
pancreatic fluid Prolapse through an abdominal wound has been 
recorded m a few cases, the organ having been almost entirely 
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separated from its connections , however bruised or damaged, its 
total extirpation must never be resorted to, since diabetes is certain 
to follow , it should therefore be carefully purified and replaced 

Acute Pancreatitis is a grave affection, frequently fatal, and not 
uncommonly mistaken for acute obstruction until diagnosed on the 
operating or post-mortem table It may follow an injury, and is then 
due to an interstitial haemorrhage, which gradually increases , a similar 
haemorrhage sometimes appears spontaneously m alcoholic subjects, 
and is termed a ‘ pancreatic ’ apoplexy , it is quite possible for such 
cases to run an acute course and even prove fatal without infection 
More usually the condition is infective, the bacteria reaching the 
gland from the intestine, or is determined by regurgitation of 
bile owing to the impaction of a biliary calculus in the ampulla of 
Vater Pancreatic calculi also occur, and may light up an attack 
of acute pancreatitis , they are usually small and elongated, consist- 
ing mostly of carbonate of lime The organ becomes enlarged, 
thickened, and congested , purulent foci are scattered here and there 
through it, and in and around it are found necrotic spots due to the 
action of the pancreatic secretion Sometimes the whole gland or 
a large portion of it has been known to slough In front occurs an 
inflammatory effusion, which is usually purulent and sometimes 
ha?morrhagic , it may be limited to the lesser sac of the peritoneum, 
then following the lines of a subphrenic abscess, or it may involve 
the general peritoneal cavity 

The Symptoms vary much, but usually start suddenly with acute 
epigastric pain, which soon becomes excruciating This is accom- 
panied by nausea and sickness, by constipation and abdominal 
distension, and by a serious collapse which may quickly prove fatal 
The pain is due to the swollen organ pressing on the coeliac plexus 
of nerves The swelling of the abdomen commences m the epigas- 
trium, and may for a time be limited to that region, but subsequently 
the phenomena of acute diffuse peritonitis may supervene Occasion- 
ally the trouble quiets down at the end of a few days, but much more 
frequently it is fatal The Diagnosis usually made is that of acute 
obstruction, and the true nature of the case is only recognised on 
opening the abdomen ^Treatment consists in laparotomy and giving 
an exit to the inflammatory exudate If diffuse peritonitis is present, 
the abdomen must be well irrigated and drained, and the local 
phenomena laid bare , dead pancreatic tissue should be removed, and 
effective gauze drainage provided If a localized abscess forms, the 
greatest care must be taken to guard against a generalized infection 
Posterior drainage is advisable m all these cases 

Chronic Pancreatitis is not to be looked on as a very uncommon 
lesion It is frequently associated with gallstones and inflammation 
of the biliary passages, and may follow gastro-duodenal catarrh or 
ulceration The organ becomes harder than usual, or is shrunken 
and sclerosed It maj'’ produce a swelling m the epigastrium wdnch 
is likely to be mistaken for a pancreatic carcinoma, or the symptoms 
may be mainly of a dyspeptic type Fixed epigastric pam is often 
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present, and a tender spot a little above the umbilicus Diabetes may 
arise if the inflammation is parenchymatous, offensive diarrhoea 
with undigested fat m the stools and rapid wasting are also suggestive 
symptoms Operative treatment may be of value, since pancreatic 
or biliary calculi may be found obstructing the duct , apart from this, 
benefit has certainly been derived by cholecystostomy and drainage 
of the biliary passages 

Cysts of the Pancreas have been observed and treated in so many 
cases since 1887 that their characters are pretty clearly known 
Simple complete obstruction to the duct has been proved experi- 
mentally not to be a sufficient cause for the disease , some patho- 
logical condition of the epithelium must also be present, preventing 
the re-absorption of the retained secretion Slight traumatism is 
a not uncommon cause, and a cyst may develop as a sequela of an 
attack of inflammation which has quieted down The fluid within is 
usually turbid and brownish from admixture with blood, odourless, 
and with a fairly high specific gravity , it is of an alkaline or neutral 
reaction, and contains albumen, but no urea or bile , it is capable of 
peptonizing albumen, of emulsifying fat, and of converting starch 
into sugar The cyst can be felt as a rounded, tense, fluctuating or 
elastic swelling, placed deeply m the abdomen, immoveable, and 
perhaps transmitting the aortic pulsation The relations of a cyst 
to the stomach and transverse colon vary , the cyst primarily forms 
behind the stomach, but when it attains any size it projects anteriorly, 
and then most commonly approaches the abdominal wall below the 
stomach and above the transverse colon More rarely it presents 
above the stomach, or below the transverse colon 

Pancreatic cysts usually develop m middle life, occurring most 
frequently in men , emaciation is sometimes marked, since a good 
proportion of the fatty food passes away m the motions , the skm is 
often dirty, earthy, and unhealthy-looking Treatment consists m 
laying the cyst bare, the surgeon usually finding his way to it 
between the stomach and transverse colon Its contents are then 
drawn off by trocar and cannula, and arrangements made for 
drainage A large tube is inserted, either through the front, 
or from the back by the side of the vertebrae The skm around 
usually becomes irritated by the discharge, owing to a process of 
digestion The prognosis with such treatment is good, although 
healing may be slow, and a permanent fistula may develop Korte 
collected 101 cases operated on, and of these 5 died, 4 from the direct 
result of the operation, 1 from infection of the fistula 

Carcinoma of the Pancreas is met with either as a primary growth, 
or secondary to a similar disease of the stomach or pylorus It is 
usually, but not invariably, of a scirrhous type, and may lead to 
distension of the stomach from pressure on and constriction of the 
pylorus, and to jaundice and ascites by involving the bile-duct and 
portal vein In one or two cases removal has been undertaken with 
success, although an exact diagnosis was not arrived at before the 
operation Sarcomata and other tumours are very rare 
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Affections of the Spleen 

Rupture of the Spleen occurs as a result of injury, causing great 
shock, pain in the left hypochondnum, and internal haemorrhage, 
usually to such an extent as to prove rapidly fatal In less severe 
cases the blood collects m the left loin, and gravitates towards the 
pelvis, the right loin being often kept clear by the position of the 
mesentery Laparotomy should be undertaken wherever practicable, 
and, if much damaged, the organ is removed, the splenic vessels 
being secured by ligature , the results of such treatment have been 
most satisfactory In a few cases it has been possible to stop the 
bleeding by inserting a gauze tampon, which is removed m a few days 

Abscess of the Spleen may develop in the course of pyaemia, or 
follow an injury, especially if associated with a lesion of a neigh- 
bouring coil of intestine The symptoms are merely those of deep 
suppuration in the left hypochondnum, and the abscess either finds 
its way externally, or bursts into the peritoneal cavity It may be 
opened and drained with the same precautions as for any other mtra- 
pentoneal collection of matter, and the results hitherto obtained have 
been encouraging In pyaemia the disease is often fatal before the 
local phenomena are recognised 

Floating Spleen is occasionally congenital, but more commonly 
acquired, m consequence of tight-lacing, injuries, or the presence of 
tumours It is known by the existence of a moveable intra-abdominal 
swelling, whose shape is that of the spleen, and having a notch in its 
anterior border , its size increases after meals It may be so dis- 
placed as to lie m the right iliac fossa, or even m the pelvis, and then 
has a long narrow pedicle which has, m a few cases, led to its torsion 
and strangulation Splenectomy was formerly the only treatment, if 
the displaced organ caused discomfort or pain , it has been found 
possible, however, to fix it, and several successful cases have now 
been recorded Splenopexy, as the operation is termed, is best under- 
taken by preparing a bed for the organ outside the peritoneum in the 
loose cellular tissue beneath the floating ribs on the left side The 
spleen is then slipped through a small hole specially made for the 
purpose m the parietal peritoneum, and secured by stitches, which 
pass through its capsule and anchor it to the under surface of the 
diaphragm 

Tumours of the Spleen are met with either m the form of a general 
hypertrophy, as in lymphadenoma or malaria, or as new growths, such 
as cysts (hydatid most frequently), or secondary 7 carcinoma or sar- 
coma The spleen also becomes enlarged in lardaceous disease, 
rickets, and many of the general fevers An enlarged spleen con- 
stitutes a swelling which extends downwards from the left hypochon- 
drium towards the umbilicus, the notch perhaps being felt anteriorly 
The condition is recognised by the constant absence of intestine in 
front of it, by the resonant note obtained m the flank, by its mobility 
•with respiration, and occasionally by its increased size after meals 
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The treatment, wheie advisable, consists either of splenectomy, or, 
m the case of cysts, of incision and drainage 

Splenectomy., or extirpation of the spleen, has been undertaken for a 
variety of conditions, and its value and position as a surgical pro- 
cedure are now pretty well established For traumatic lesions it is 
both safe and justifiable For primary hypertrophy, and for malarial 
enlargement, it may be performed if serious discomfort is being 
caused, and cannot otherwise be remedied If drainage fails to cure 
cysts, excision may b6 performed If malignant disease is diagnosed 
sufficiently early, the organ may be removed Splenectomy for leuco- 
cythsemia is absolutely unjustifiable, all the cases operated on 
having died The opoation is performed through any suitable incision 
of sufficient length The peritoneum having been opened, the organ 
is carefully examined, and if extensive adhesions are present, the 
surgeon xvill be wise to desist, since fatal haemorrhage is very likely 
to result from any attempt to break them down If the organ is freely 
moveable, it is carefully drawn out of the abdomen, the pedicle being 
isolated, and secured temporarily by pressure forceps It is then cut 
away, and the pedicle tied after transfixion with silk ligatures, the 
ends of which are cut short and returned mto the abdomen 



CHAPTER XXXV 

HERNIA 


By the term Hernia is meant the protrusion of some viscus from its 
normal situation through an opening m the walls of the cavity within 
which it is contained This may affect not only the abdominal viscera, 
but also the bram and lungs, giving rise to conditions which we have 
already described In this chapter we merely deal with hernia as 
met with in connection with the abdomen 

lhe most common Situations at which hernia occurs are those 
spots where the parietes are weakened* by the transmission of such 
structures as the spermatic cord and round ligament (inguinal hernia), 
or at the entrance of the crural canal, where the mam vessels of the 
leg pass under Poupart’s ligament (femoral hernia), or at the> umbilicus 
(umbilical hernia) Viscera may, however, protrude through the 
obturator foramen, sciatic notch, the diaphragm, and in various other 
situations 

iEtiology — A great many conditions may be associated, directly or 
indirectly, with the production of a hernia They may, however, be 
described for practical purposes under two mam headings — the con- 
genital and the acquired 

"CongenitaT 'Causes are rather predisposing than exciting m nature, 
and must be looked for amongst the many malformations and con- 
ditions of imperfect development to which the abdominal parietes 
and contents are liable The following are the most important of 
these (a) Thenomobliteration of the funicular process of peritoneum, 
which m the male precedes and accompanies the testicle on its pro- 
gress downwards from the abdominal cavity to the scrotum, and in 
the female passes along the round ligament The so-called congenital 
inguinal hernia results from this, although it must be remembered 
that the rupture does not necessarily show itself at birth, and, indeed, 
may not appear till after puberty In females under the age of 
twenty-five, hernia into the canal of Nuck, as this peritoneal tube is 
called, is the most frequent variety met with ( b ) The late descent 
o£_the~testis, whether it finds its way into the scrotum or not, is 
usually associated with the formation of an inguinal hernia of the 
congenital type, or of some form of interstitial hernia ( c ) Inherited 
v> eakness of the abdominal muscles and parietes, with unusual patency 
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0 f t hearings , will certainly predispose to this condition, and, moreover, 
there is no doubt as to the tendency of hernia to run in families 
(d) Abnormal length of the mesentery or omentum has also been 
lookecTorTas a ‘causative factor , but, although it may have some 
influence when other conditions are present, it can pet se have but 
little effect ( e ) CongemtaJ_phimosis, by inducing forcible acts of 
micturition, acts as" an exciting cause (/) Congenital^ apertures 
occur m the li nea alba or Imea semilunaris, especially opposite one 
of the muscular intersections m the rectus, and through these one 
form of ventral hernia may develop (g) TAenimbihcus is sometimes 
imperfectly developed at birth, permitting the viscera to protrude 
into the base of the umbilical cord (congenital umbilical hernia) 
(//) T he_diaphragn:u is also occasionally defective, allowing the 
stomach or other \ iscera to find their way into the thoracic cavity 

A cqmied 'Causes — Hernia may result from any condition which 
tends either to weaken the abdominal parietes, or to increase the 
intra-abdominal pressure Thus, a]l_yiolentexercise, especially when 
of an intermittent nature and accompanied by excessive straining, as 
m lifting heavy weights, may determine its occurrence, and the more 
so if the individual is forced to maintain the upright position, or 
wears tight bands or girths round the abdomen Pregnancy stretches 
the abdominal walls, and parturition, by inducing' violent muscular 
contraction, may originate a rupture, either through a split m the 
lmea alba or through the crural canal Prolonged and severe bron- 
chitis also favours the occurrence of a hernia by the increase of mtra- 
abdommal pressure due to coughing, whilst the straining to pass 
water m cases of enlarged prostate or stricture may act in a similar 
manner Chronic constipation is a frequent factor m its production, 
especially if the patient makes use of a closet with a high seat, 
whereby the inguinal canals are left unprotected , m uncivilized races, 
wdiere defsecation is performed m the squatting posture, the lower 
part of the abdomen is supported by the flexed thighs, and hernia is 
very uncommon Patients with weak and bulging inguinal regions 
may with advantage use a low commode In old and weakly people, 
an additional cause may be found m the slipping downwards of the 
mesenteric attachment, causing the intestines to occupy the lower 
part of the abdomen rather than the upper, so that the former bulges 
out over the pehic brim This is possibly due to weakening or 
relaxation of the unstriped muscular tissue which normally exists 
behind the peritoneum, passing from the posterior abdominal wall to 
the base of the mesentery , it is sometimes called the muscle of Treitz 
Obesity is also a predisposing factor to hernia, the accumulated fat 
being deposited m the omentum, mesentery, and subpentoneal tissue, 
thus increasing the mtra-abdominal tension 

Structure — A hernia consists of a sac and its contents, the sac 
being formed of peritoneum, perhaps thickened by additional co\ er- 
ings, derived from the abdominal parietes, and the contents being the 
protruded viscera 

The sac, or peritoneal investment of an acquired hernia, is m the 
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early stages funnel-shaped, small, and thin, being derived from that 
portion of the serous membrane which normally lies over the hernial 
aperture As the rupture increases m size, the sac becomes larger, 
partly as a result of the stretching of that portion of the serous mem- 
brane alieady protruded, and partly by the drawing down of fresh 
membrane from the neighbourhood , in the groin this is derived rather 
from the iliac fossa than fiom the antenoi abdominal wall The sac 
is described as consisting of two portions — the negk-and thefundus 
The nccl, sometimes laige and open at first, gradually becomes 
narrowed, and is generally thickened from the nntation to which it 
has been exposed, either from the wealing of a truss or from the 
pressure of the contained \1sce1a The body, or fundus, varies much 
in size and shape, and may undergo considerable alterations in 
structure, 

(a) Thejsac, which is at first easily replaced, soon becomes iijc- 
ducible from adhesions to surrounding parts, though it can still be 
readily emptied of its contents ( b ) Inflammation may occur as a 
result of injury or pressure, constituting a form of localized peri- 
tonitis If this is of a chronic type, the sac becomes thickened and 
opaque, with dilated vessels coursing over it, as seen especially 
in old irreducible hernias Acute or subacute inflammation is also 
met with, resulting m the formation of adhesions between the inner 
wall and the contained viscera, or between the opposite sides of the 
sac if no other structures interpose Natural cure of a hernia may in 
this way be occasionally produced by adhesions forming across the 
neck of the sac, or by an adherent plug of omentum, thus occluding 
the communication with the peritoneal cavity The lower portion of 
the sac may in a similar way be shut off from the upper, either by a 
band of adhesions or by a septum of adherent omentum , this isolated 
cavity is sometimes the seat of a serous effusion, known as a hydioceh 
of a hernial sac (c) Haemorrhage into the sac wall may result from 
violence, and will cause it to become much thickened, and even 
pigmented and leathery in appearance 

The coveniigs of the sac are indurated m old-standing cases, and 
matted together m such a manner as to render it impossible to recog- 
nise the constituent parts This is specially noticeable at the neck of 
the sac, where their union with surrounding structures is often such 
as to constitute an important predisposing element m the production 
of strangulation The opening through which the hernia protrudes 
loses its characteristic features and shape, being enlarged, more or 
less circular, and displaced so that an oblique passage, such as the 
inguinal canal, becomes straight, the internal abdominal ring lying 
almost immediately behind the external 

Contents — Any viscus m the abdomen may be found m the sac of 
a hernia, except T perhaps, tlie_pancneas , as a rule, however, one finds 
only small intestine or omentum 

An entctocelc is the name given to a hernia containing some portion 
of the boi\ el It is at first reducible , but if the gut becomes adherent, 
either to the sac or to some other contained structure, it is rendered 
irreducible It may also participate m an inflammatory condition of 
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the sac , whilst, if irreducible, obstruction may ensue from impaction 
of its contents, and if its vessels are constricted strangulation super- 
venes For a description of these conditions, see p 1087 Th£.small 
intestine is .much more frequently, involved than the large gut The 
amount of bowel protruded varies from a few inches to several feet 
If omentum is found m a hernial sac, the condition is known as an 
epiploceh As long as it remains reducible, it is likely to retain its 
normal texture , but when large m amount, and especially if irre- 
ducible, it becomes thickened, brawny, and matted together to such 
an extent as almost to constitute a solid tumour , it is often the seat 
of an excessive deposit of fat, and m consequence of this overgrowth 
it may become irreducible, e\en when no adhesions are present 
Serous cysts sometimes de\ elop within it as a result of effusion be- 
tween opposed surfaces In some cases openings are found m it of 
sufficient size to allow the gut to pass through and become strangu- 
lated When omentum and bowel are present m the same sac, the 
condition is known as an enimo-cpiplocelc 

The Cwcum sometimes occupies a hernial sac, either in aggravated 
and large~hermm, or 111 children with congenital hernia , it has 
even been found m a hernia on the left side Since the caecum has 
generally a complete serous covering and usually a mesentery, it is 
freely moveable, and may pass mto a hernial sac m the same way as 
any other moveable part of the intestine On the other hand, a few 
indisputable .cases have been related m which the serous envelope 
u - ' 1 ' n a so-called ‘ caecocele ’ 

Appendix is occasionally found m a hernial sac on 
the right 'side" It'is rarely free, but generally fixed by adhesions and 
irreducible The. hernia is more painful than usual, and on palpation 
the appendix can sometimes be felt enlarged and tender, pressure 
causing pain referred to the umbilicus The patient is likely to give 
a hi story of re current attacks of inflammation m the sac 

The Bladder may be associated with a hernial sac m two distinct 
ways, anthusually m the inguinal region (a) The fundus may be 
dragged downwards by the traction of the peritoneum, when the 
hernia has attained a colossal size There is then only a partial 
peritoneal investment, the bladder lying outside the sac, and being 
adherent to it Considerable irritability of the viscus is induced, and, 
owing to stagnation of urine m the displaced part, a phosphatic con- 
cretion may form therein, and such has even been removed by incision 
through the scrotum ( b ) Occasionally a saccule of the outer wall of 
the bladder becomes adherent to the peritoneum, and is drawn dow n 
by it mto the inguinal canal , its presence may be suspected if a small 
hernia is associated with much vesical irritability Such a protrusion 
consists merely of thickened mucous membrane and submucous tissue, 
and is devoid of muscular fibres , it is very liable to be laid open if 
an operation for the radical cure is undertaken If such an accident 
happens, the opening must be at once closed by sutures, which should 
not penetrate the mucous membrane, otherwise phosphatic concre- 
tions may form on the portion of suture exposed m the bladder, and 
cause subsequent trouble 



io66 


A MANUAL Or SURGERY 


Loose foreign bodies, somewhat resembling marbles m size, are occa- 
sioned!)', "but very rarely, met with in hernial sacs They are derived 
from the detachment of one orpijora of . the appendices epiploicse, 
which subsequently become enlarged from a deposit of fibrin induced 
by movement in the peritoneal cavity, and may even calcify 

Signs and _ Symptoms — The characteristic features whereby a 
'hernial protrusion is recognised consist m the piesence of a rounded 
or pyriform swelling, in one of the normal or abnormal situations 
already mentioned, which increases in size when the patient stands, 
coughs, or strains, having, as it is termed, ‘ an impulse on coughing ’ 
If intestine is present, it may be possible to obtain a tympanitic note 
on percussion, whilst the tumour is tense and lounded, and on pressure 
slips back into the abdomen with a distinct gurgle An enterocele 
often gives rise to dyspeptic phenomena, and perhaps to colicky pains 
An omental hernia feels soft and doughy, has a less distinct impulse., 
or even none, on coughing, and is replaced without a gurgle , it is 
dull on percussion When allowed to reappeai, it does so slowly 
without any sudden impulse, the omentum insinuating itself gently 
down the inguinal canal, and gradually distending the sac 

The Treatment of hernia, whether palliative by means of trusses, 
or radical by means of operation, differs so greatly m the \ anous 
forms, that it will be better to discuss each one separately 

' Special Forms of Hernia 

Ing uinal J ffemia — The term inguinal hernia is limited to those 
conditions m which a protrusion occurs into the inguinal canal, and 
if allowed to progress, finally makes its way through the external 
abdominal ring If it extends into the scrotum, it is termed. cpjnffete, 
or scrotal , whilst if it does not pass beyond the external abdominal 
ring, it is known as a bubonocele or incomplete inguinal hernia The 
neck is always in relation with the deep epigastric artery, and the 
structures of the cord are either spread out over the sac or are in 
close proximity to it In the early stages, the pubic spine can be felt 
to the outer side of the neck of the sac , but asTTmcfeases in size it 
lies over the spine, which can only be felt after pushing the hernia 
upwards and inwards 

Two mam varieties of inguinal hernia are described, viz , the 
oblique and the direct 

A n Ob lique-Inguinal Henna (Fig 393) is one which passes down 
the’wliole- length _of_thennguinal canal, entering at the internal and 
\emerging at the external abdominal ring , the deep epigastric artery 
jis thus placed to the inner side of the neck During its passage 
through the canal every form of oblique hernia pushes before it and 
becomes cov,ered_by structures representing the various layers of the 
abdominal parietes Hence, in cutting down on such a sac, the 
surgeon will divide, m addition to the skin and subcutaneous tissues, 
(a) the mtercolumnar fascia, derived from the transverse fibres of 
the external oblique which pass across the external abdominal ring , 
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( "b ) the cremasteric muscle and fascia, representing and extending from 
the internal oblique , (c)the xnfundibuhform fascia derived from the 
fascia transversahs , and (d) finally, a layer of subserous tissue vary- 
ing in thickness, and closely surrounding the peritoneal sac In 
practice, the surgeon does not attempt to recognise these different 
coverings, the only one of. -importance. -being .the. cremasteric, the 
muscular fibres of which are often evident, and serve as a useful 
landmark 

There are three different forms of oblique inguinal hernia, viz , the 
acquired, the "congenital, and the infantile or encysted 

1 An Acquired Inguinal Hernia (Fig 394)"is one in which the sac 
consists entirely of peritoneum protruded from within the abdomen 
It gradually increases m size, and finds its way along the cord to the 



Fig 393 —Double Oblique 
Inguinal Hernia 


Fig 394 — Diagram of Acquired In- 
guinai Hernia, showing Serous 
Sac with Intestine coming down 
to the Top of the Testis 




scrotum Tfie-sac. usually .extends as far as the head of the epididy- 
mis, but if of a large size it may overlap the testicle, which lies be- 
hind it The structures of the cord are frequently spread out over 
the sac In old standing cases the internal ring is dragged down- 
wards and inwards, and often lies behind the outer, and thus it may 
be difficult, apart from operation, to determine whether any particular 
hernia is direct or oblique In many early cases the sac is so dis- 
tinctly flask shaped as to suggest that the condition was really due to 
the non-closure of the uppermost part of the funicular process 

2 CongenitaUjigmnal Hama (Fig 395) is due to non-closure of the 
funicular process of peritoneum, which passes down to the scrotum 
with the testicle, and is usually obliterated completely except belou , 
where it forms the tunica vaginalis As already mentioned, the 
hernia does not necessarily appear m infancy, its occurrence being 
often delayed until puberty, or when the patient has to undertake 
heavy work rins for m o f hernia is much more frequently met with 
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on the rigbt^ide of the body, owing to the fact that the right testicle 
descends into the scrotum at a later date than the left Itjsahyays 
characterized by becoming complete at once, and its development 
may be immediately followed by acute strangulation 
AVlien the non-obliteration is complete and the patent funicular 



Fig 395 — Congenital Inguinal Hernia 


A, Vaginal variety , B, funicular type 

process is continuous with the tunica vaginalis, the protruded viscera 
lie in contact with the testis, and somewhat obscure it , this is known 
as a congenital vaginal hernia (Fig 395, A) Less frequently the funi- 
cular process is patent only as far as the head of the epididymis, 
being shut' off from the tunica vaginalis The ^hernia under such 



Fig 396 — Infantile Inguinal Hernia 


A Prehermal condition with tunica vaginalis extending upwards to inguinal 
canal B hernial sac coming down behind tunica, C, sac mvagmating the 
tunica vaginalis 

circumstances exactly resembles the acquired variety, being unrecog- 
nisable from it except by the fact that it becomes complete at once 
It is termed a congenital funiculaiJieinia (Fig 395, B) 

In every case of congenital hernia the structures of the cprd are 
spread out over the sac, and more intimately adherent to it than m 
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Lite rstitaaTHernia is the name given to an inguinal hernia which 
does not follow its usual course, but develops in some abnormal rela- 
tion to the abdominal wall Three varieties are described (a) Where 
a sac exists between the transversahs fascia and the peritoneum (tnfra - 
jwnstal. form, or pro-pet ttoncal hernia), either with or without a hernia 
m the usual position , in the former instance one form of ‘ hernia en 
bissac ’ is produced This abnormal pocket of the sac is found either 
between the symphysis pubis and the bladder (hernia ingumalis ante- 
vesicahs), or it extends outwards towards the iliac fossa (hernia m 
guinahs mtra-iliaca) As no external swelling is caused by this 
condition, it is usually impossible to recognise its existence prior to 



Fig 398 — Abdominal Wall from Within, to show Hlrnial Apertures 

A, V, Femoral artery and vein S V spermatic vessels PL Poupart’s ligament 
V D, vas deferens , E, epigastric vessels R, rectus abdominis , H obliterated 
hypogastric artery x, internal abdominal ring 2 and 3, sites of external and 
internal direct hernia in Hesselbach’s triangle, 4, crural ring for femoral 
hernia, 5, obturator foramen and vessels 

operation , occasionally it is the cause of a continuation of the symp- 
toms of strangulation, when apparently successful taxis has been 
performed, owing to the strangled bowel being pushed backwards 
from the superficial into the deeper portion of the sac (b) An ab- 
normal expansion or bulging of the sac is situated between the internal 
and external obhqrfe muscles (iniey-pavieial form) A swelling is thus 
produced m the region of the 1 n g Tun aPbirnal , covered by the external 
oblique aponeurosis, and tending to spread upwards and outwards 
parallel with Poupart’s ligament Thesac is often shaped like an hour- 
glass, a more or less complete septum existing at the level of the 
external abdominal ring, formed either by adhesions or by a mass of 
adherent omentum The usual downward course of the hernial con- 
tents is thus prevented, and the sac yields laterally above the site of 
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the obstruction, and passes between the muscles (c) The hernia 
escapes as usual from the external abdominal ring, but travels out- 
ward along Poupart’s ligament, somewhat simulating a femoral hernia 
{s^hji-jiandal variety) This form is generally associated with late 
descenFofthe testis, and a contracted state of the scrotum, so that 
it is easier for the hernia, which is always of a congenital type, to 
pass into the thigh, and be guided by the fascia m the direction in- 
dicated , m a case of this character operated upon a few years back, 
the testicle was found lying close to the anterior superior iliac spine 
There is no difficulty in recognising such a condition 

The Signs of an inguinal hernia do not require much special notice 
here, as we have already described the general clinical features of a 
rupture (p 1066) In the early stages, where merely a bubonocele * 
exists, a fulness is noted m the course of the inguinal canal, which 
increases when the patient coughs , it is best detected by a finger 
passed through the external ring into the canal When it descends 
into the scrotum, the swelling increases m size from above down- 
wards, and in the oblique variety is continuous with the fulness in 
the inguinal canal The structures of the cord are masked by the 
presence of the hernia, but the testicle is to be more or less distinctly 
felt at the lower and back part of the swelling When of the direct 
variety, the cord lies to the outer side, and although the hernia can 
be felt projecting from the external ring, it passes directly backward^ 
and there is no fulness along the course of the canal 

Inguinal hernia is usually met with in the male «ex, the oblique 
variety being more common m the young, and the direct m elderly 
patients In the female sex it is rare, except in girls and young nulli- 
parous women , m such cases it is almost always congenital, passing 
into the labium along the canal of Nuck, but rarely attaining any 
considerable size 

The Diagnosis of an inguinal hernia is a tolerably simple matter if 
it is uncomplicated by any other condition , it may, however, be diffi- 
cult, and m old-standing cases it is often impossible to distinguish 
the oblique variety from the direct The conditions for which it may 
be mistaken are best considered m two groups 

1 Whilst the hernia is still incomplete and m the bubonocele stage, 
it has to be distinguished from the following ( a ) Encysted hyd) occlc 
of the cord, which is recognised by its smooth globular outline and 
tense walls , the impulse on coughing is less distinct, and, although 
freely moveable m the canal, the hydrocele cannot always be entirely 
reduced into the abdomen, whilst the characteristic gurgle of a hernia 
is absent , traction on the testis, moreover, fixes the tumour, and 
renders it immobile The exact limitation of the upper end of the 
swelling, if it can be reached, is very characteristic of a hydrocele 
(b) A chio mc abscess originating m the abdominal parietes, or within 
the abdomen or pelvis, will sometimes point through the external 
abdominal ring In such cases, although there is a distinct 1m 
pulse on coughing, and although the swelling is reducible, it has 
not the definite outline and characteristic sensation of a hernia, 
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being usually soft and fluctuant Other evidences pointing to the 
existence of the original disease may also assist m determining the 
nature of the swelling (c) Enlarged glands in the gi oin which have be 
come adherent to the e\ternal~oblique are'soTnetimes mistaken for a 
hernia, owing to the fact that on coughing a distinct impulse is com- 
municated to them , it is, howe\ er, merely heaving in nature, and 
not expansile, whilst on digital exploration of the inguinal canal the 
absence of a hernia may be readily ascertained (d) A tes ticle id anted 
mjliz inguinal canal is recognised by that side of the scrotum being 
empty, and on pressing the swelling testicular sensation may be 
elicited The rounded upper end of the testis can often be detected 
(c) Turnouts consisting of fat ot other tissues are occasionally seen in the 
inguinal canal, but are characterized by the strict limitation of their 
upper border and usually by the absence of a distinct impulse on 
coughing On the other hand, as described elsewhere, a mass of fat 
simulating a lipoma is sometimes present, resulting from a protrusion 
of the subpentoneal tissue, a hernial sac being found embedded in its 
interior (/) Haunatocelc of the coid is recognised by a history of in- 
jury, the presence of pam and ecchymosis, and the absence of an 
impulse on coughing, whilst reduction is impracticable 

2 When the hernia extends into the sciotuni, less difficulty is ex- 
perienced m its diagnosis By examination of the cord immediately 
outside the external abdominal ring, all purely scrotal swellings, 
such as hydrocele or sarcocele, are readily eliminated, since m them 
the cord can, in the early stages, be felt perfectly free A varicocele 
can also be similarly recognised from an omental hernia by the con- 
dition of the cord m its upper region , moreover, if the patient is 
made to assume the recumbent posture, the swelling disappears in 
each,instance, but if a finger is placed firmly over the inguinal canal 
so as to prevent any protrusion of omentum, and he is then directed 
to stand up, the swelling immediately reappeais if it is venous in 
character To the practised finger, the diagnosis is never a matter 
of difficulty, since the enlarged veins of a varicocele and omentum 
are not at all alike to the touch, the veins moving freely under the 
finger ‘ like worms m a bag ’ When a hernia is associated with a 
hydrocele or sarcocele, a little more care is necessary in order to 
distinguish between the two swellings 

The Treatment of inguinal hernia is either palliative by means of 
trusses, or radical 

Palliative Treatment — Many different tiusscs have been introduced 
in order to prevent the descent of a hernia No one form is capable 
of dealing with every case, and hence the truss must be selected with 
care, so as to suit the special needs of the particular patient It is 
impossible to describe a tithe of the varieties which have been sug- 
gested, and hence we must refer our readers to special works on the 
subject Suffice it to indicate the essentials of a good truss It 
should consist of a pad kept„in position o\er the hernial aperture by 
a steel spring (Fig 399), it must-fit the -patient-accurately, resting 
behind on the middle piece of the sacrum, and passing laterally mid- 
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way between the crest of the ilium and the top of the great trochanter 
If the hernia is unilateral, the spring ends on the sound side just 
behind the anterior superior spine, and is prolonged anteriorly into 
a leather thong or cross-strap, which is secured to a stud on the pad. 
To prevent it from slipping up, an under-strap passes from the 
affected side close behind the anterior superior spine along the fold 
of the nates to the inner side of the thigh, being fixed finally to a 
second stud on the pad The pad may be rounded or oval m shape, 
and usually consists of soft iron protected by cork, but polished 
vulcanite, wood, or an mdiarubber cushion filled with air, water, or 
glycerine have been employed instead , it should be well covered 
with leather, and the strength of the spring must be so adjusted as 




Brothers ) Treatment of Hernia in 

Children 

to retain the hernia under all conditions of strain to which it may be 
subjected, but without the use of undue force In ordering a truss 
from an instrument-maker, the only measurement required is that 
around the body, following the line taken by the truss, and reaching 
m front to the symphysis pubis , it is also advisable to mention the 
size of the hernia, and whether the opening m the abdominal panetes 
is large or small In the earlier cases of oblique hernia, the pad 
should rest rather over the inguinal canal than over the external 
abdominal ring, the object being to restore the valve-like action of 
the canal by approximating its sides In a direct hernia the pad 
must be applied directly over the opening If such an apparatus is 
properly adjusted and continuously worn, a cure is sometimes estab- 
lished m the course of a year or two, and in cases of congenital hernia 
in children a cure may be confidently expected if the mother or 
attendants of the child conscientiously carry out the necessary details 
If the hernia is once allowed to slip down, even after six or twehe 
months’ treatment, all the previous good will have been undone 
In infants, an efficient support is afforded by a skein of wool 
(specially known as ‘fingering’), dnided at one end, so that when 
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placed round the body the cut ends of the skem can be passed 
through the loop, forming a knot over the inguinal canal, which 
acts as the pad of a truss The cut ends are now passed under the 
perineum, and tied to the transverse portion behind (Fig 400) This 
apparatus is changed night and morning when the child is bathed, 
and also, if need be, at shorter intervals, the mother being previously 
instructed as to Tow to support the hernia whilst the apparatus is 
being removed In cases of double rupture m infants an mdiarubber 
band with two pneumatic air-pads (Fig 401), arranged so as to fit 

over the 'inguinal canals, and 
with suitable straps and studs, 
will often suffice, and is certainly 
more comfortable than a spring 
truss In addition to such 
pressure, it is important to re- 
move all causes of mtra-ab- 
dommal tension,' as by circum- 
cision, where phimosis is present, 
or by regulating the bowels 
The Radical- Cure of ingumal 
hernia is an operation to which 
much attention has been directed 
Fig 401 -^Indiarubber Band Truss, of late years, since its value was 
with Air-pads, for Infants brought prominently before the 

The air-pads fit around the root of the profession by the late Professor 
penis, and are inflated through the JoJtm-^Wood and others It IS 
tube tied up in front The under- very largely employed at the 
straps fit round the child’s thighs present day, and may be ex- 

t - pected to give excellent results 

t,if th.e_.QaS-QS_ a.re carefu lly ^ selec ted, if the techmgue_.is_satisfactory, 
bin d if t he_afte r-treatment^ s-efficient The mortality is very small, 
and in a senes oT 7,419 cases collected by Sultan, it did not exceed 
0,48 per cent * 

jr The selection of cases for an operation of this type, which is not an 
essential, but only a desirable means of treatment (or, as it is some- 
times termed, an opeiahon de complaisance), is a matter requiring con- 
siderable judgment and discrimination In an individual whose 
occupation does not subject him to heavy strain or exertion, and who 
possesses a hernia which, under ordinary circumstances, is easily 
commanded by a suitably applied truss, no operation is absolutely 
necessary , although one is perfectly justified m urging him to submit 
to it, since he will be thereby freed from the irksomeness of wearing 
a truss, and from the possible occurrence of strangulation If, how- 
ever, the subject is a labouring man, exposed to injury and strain, 
and who may find it difficult to provide a suitable series of trusses, 
the operation should always be undertaken unless distinctly contra- 
indicated (1) by a general.^ nlierited -weakness of the abdominal 
muscles, (2) by a relaxed- and ^atpnic -condition _of -the abdominal 
* Munch Med Woehens , February 3, 1903 
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pari eteg, which is so commonly associated in elderly people with 
slipping downwards of the mesenteric attachment of the intestine 
(enteroptosis), so that the hypogastrium obviously bulges , or (3) by 
such constitutional-disease as precludes all unnecessary operative 
interference (4) Again, m case s of ex tensive irreducible hernia, the 
return of large masses of intestine which have lam for years m the 
hernial sac so increases the intra-abdominal tension as frequently to 
' determine recurrence locally or elsewhere, and therefore operative 
interference, though very desirable owing to the great risk of strangu- 
lation incurred by the patient, is often followed by very bad results, 
unless the patient has previously been put through a course of semi- 
starvation and persistent taxis in order to reduce gradually the size 
of the protrusion _ 

As to the best age at which to operate, statistics definitely prove j 
that it-is essentially an operation off adolescenc^ the results gradually 
getting worse as the age increases V. Young children should not be 
touched until careful truss pressure for a year has failed, or unless it 
is impossible to keep up the hernia by such treatment In any case 
it is perhaps wiser to delay it until the age of three, owing to the risk 
of infection of the wound from the constant saturation of the dressings 
with" urine' 

"'Very' many different operations have been described and practised 
by various surgeons One of the most satisfactory is that known as 
Basstm’s, which has now been extensively employed, and has been 
followed* by a large measure of success The instruments required 
are scalpels, forcipressure forceps/ dissecting forceps, retractors, 
transfixion needle, curved hernia needles, and scissors The opera- 
tion may be described in the following stages (1) The pubic region 
"having been previously shaved and thoroughly purified, an incision 
is made in the direction of the inguinal canal and cotdp about 
24 inches in length, its centre being a little above the external 
abdominal ring- This is carried throughlhe skin and subcutaneous 
tissues until the structures of the cord are reached, the superficial 
external pudic artery being necessarily divided en route , t he pi llars of 
the -ring are clearly defined, and the external oblique aponeurosis 
slit up for about inch beyond the apex of the ring in the direction 
of the cord (2) The sac has now to be identified , if the hernia is 
one of old standing, or contains adherent omentum or intestine, it is 
easily recognised, but if it is thin, empty, and of recent formation, 
and especially in the case of a bubonocele, its identification may be 
a matter of some difficulty The structures of the cord are lifted up 
out of the wound, spread out over the fingers, the coverings divided, 
and the white convex border of the fundus of the sac looked for It 
is occasionally necessary tq induce vomiting by titillation of the 
fauces, in order to cause the hernia to protrude, particularly when it 
is of the direct type (3) If the sac is empty, it is freed from its con- 
nection with the structures of the cord without opening it, and 
isolated as far as or beyond the internal abdominal nng, as indicated 
by a collar of fatty subpentoneal tissue surrounding the neck If 
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the hernia is irreducible, the sac is laid open, its contents freed from 
adhesions, and the intestine returned into the abdomen, whilst 
omental tissue is removed, and the stump replaced The greatest 
gentleness must be employed in dealing with the intestines , if a 
considerable amount is present, it must be surrounded by a cloth 
wrung out of warm sterilized salt solution Adhesions are carefully 
divided either by the finger or between ligatures , if closely adherent 
to the sac, it may be necessary to leave a small portion of this 
attached to the gut, which is then returned Omentum, whether 
adherent or not, should be removed, as the elongated fringes are. 



Pig 402 — Bassini’s Operation for Radical Core of Hernia 

A and A 1 , Spencer Wells forceps, holding aside the dmded portions of external 
oblique aponeurosis , B, arched fibres of internal oblique, continuous on the 
inner side with the conjoined tendon , C, hook or retractor holding aside 
the spermatic cord, D D,D,D, deep silk stitches passed behind the cord 
through the deepest fibres of Poupart’s ligament on the outer side, and 
conjoined tendon on the inner (The cutaneous incision and the incision 
through the external oblique are here shown much greater than would 
actually be undertaken, in order to demonstrate clearly the deeper parts ) 

very liable to contract adhesions to the abdominal parietes, which 
subsequently produce mischief In removing omentum, it is not 
advisable to encircle a large mass with a single ligature, as the 
vessels are less securely commanded, and a pocket or pucker may be 
produced, possibly leading to internal strangulation at a later date 
Small portions, including one or more of the larger vessels, should 
be taken up one after another, and tied separately and With advan- 
tage at different levels, so as to assist m the subsequent return of the 
stump The protruded mass is then cut away below the ligatures, 
and the stump replaced after seeing that no bleeding point remains 
unsecured The^ sac, being now emptied,- is isolated asjfax as^the 
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.internal ring (4) The neck is then transfixed as high as possible, 
and ligatured with~sterihzed silk, and the sac cut off below the 
ligature, the stump retracting well above the internal ring, and pre- 
senting a flush surface towards the intestines, as we have been able 
to demonstrate m a post-mortem specimen, obtained from a patient 
who died of pulmonary embolus ten days after operation (5) The 
tissues of the cord are carefully examined, and any varicose spermatic 
veins removed, as also any downgrowths of the subperitoneal fat and 
possibly portions of the cremaster (6) The,openmg in the abdominal 
parietes is closed by a row of sutures passing through the arched 
fibres of the internal oblique and transversahs muscles, or through 
the conjoined tendon on the inner side, and through Poupart’s 
ligament on the outer, t he stitche s being- all ..placed, behind -the- cord 
To effect this, the cord is drawn up out of the wound and held aside 
by a retractor (Fig 402, C), whilst the divided margins of the external 
oblique aponeurosis are grasped by pressure forceps (A, A 1 ) Gentle 
traction on the lower pair enables the deepest portion of Poupart’s 
ligament to be defined and seen The stitches must secure a good 
hold of the tissues, but should not include the external oblique 
aponeurosis, and when dealing with Poupart’s ligament the proximity 
of the iliac vessels must not be forgotten Either interrupted or looped 
mattress sutures may be used, but if the latter, they must not be tied 
too tightly, as they may strangle the portions of tissue included m their 
grasp ana cause necrosis The opening m the abdominal parietes 
is in this way commanded as far down as the pubic spine, but suffi- 
cient room must be left at the upper end for the passage of the cord, 
undue constriction of which would cause atrophy of the testis , some- 
times it is desirable to introduce a stitch above the cord, m order to 
command a spot where recurrence is not uncommon When the 
three or four needful stitches have been introduced and tightened, 
the cord is replaced, and the divided portions of the external oblique 
are sutured together over it (7) The.wound in the "skin is closed by 
a continuous suture, and usually no drainage-tube is needed 

After-Treatment — The patient is placed m bed with the head low, 
and the knees slightly flexed over a pillow The wound, as a rule, 
does not require dressing for seven or eight days, when, on removal 
of the stitches, it should be found completely healed, if asepsis has 
been maintained The patient should turn to the opposite side m 
order to pass water, and the greatest care must be taken to prevent 
the dressing becoming soiled Occasionally retention of urine follows 
this operation, necessitating the use of a catheter In the case of 
clnldien, it is w ell to seal the parts down after the first twenty-four 
liouis by a collodion dressing, and by preference the collodion should 
be of the flexile type, but with the guncotton replaced by celloidin 
( ccUoidin coUodton ) 

The lecumbent posture should be maintained for three weeks, and 
nothing but the slightest w f ork undertaken for at least six weeks, 
and no violent effort until six months after the operation Under 
such circumstances the use of a truss is unnecessary, and, indeed, we 
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■consider that it is undesirable, as its pressure is liable to produce 
I atrophy of the newly-formed cicatricial tissue When, however, the 
5 abdominal walls are congenitally weak, or if, unfortunately, the 
J wound has suppurated, the deep stitches coming away, it is advisable 
l ! to use a light truss for a time 

The treatment of congenital henna differs in no particular from that 
already described, except that the sac must be divided below as well 
as above, and the lower opening secured by suture or ligature, so 
as to close the cavity of the tunica vaginalis The operation often 
proves difficult owing to the intimate adhesions between the sac and 
the structures of the cord, and it is sometimes impracticable to 
isolate completely the neck of the sac In many cases the old- 
fashioned Mitchell Banks’ operation suffices for a congenital hernia 

The other operations which require to be mentioned are as follows 

(n) In Banks’ Opciation , the sac is isolated and removed as high 
as the internal ring without any division of the external oblique 
Stitches are then introduced through the conjoined tendon and 
Poupart’s ligament respectively, including the external oblique in 
their grasp, and passing in fiont of the cord It is obvious that by 
such a plan the deep ring cannot be closed as accurately as m 
Bassim’s operation It may suffice, however, m a few of the simpler 
congenital cases 

( b ) Ball’s Operation consists in freeing the peritoneum on the inner 
aspect of the internal abdominal ring, and then the sac, after being 
isolated, is twisted into a tense cord, so as to throw it into a series of 
folds, thereby producing a prominence internally rather than an m- 
fundibuliform depression To prevent untwisting, a ligature is tied 
around it as high as possible, and it is also transfixed below the 
ligature by a thread, the ends of which are passed through the 
abdominal panetes 

(c) In what is known as Barker’s Operation the neck of the sac is 
isolated, ligatured, and divided, the fundus being left m situ, whilst 
the thread used in tying the neck is employed as the first suture to 
close the deep part of the canal , by this means it is hoped that the 
neck of the sack will be displaced, and hence more satisfactorily 
occluded It is very doubtful, however, whether this really occurs 

(d) In Macewen's Method the aponeurosis of the external oblique is 
most carefully maintained intact, and the inguinal canal is explored 
through the external abdominal ring The sac is freed from its 
surroundings, and this liberation goes on for about an inch all round 
the internal abdominal ring A silk suture is then tied to the fundus 
of the sac, and is carried by a curved needle through the centre of 
the sac from above downwards and again through the neck of the 
sac from below upwards The needle is then introduced through the 
inguinal canal under the loosened abdominal panetes, and is made 
to emerge through the abdominal muscles a little above the inguinal 
canal , the silk thread is carried through this, and by a little traction 
the sac is earned in, doubled up, and implanted as a pad across the 
internal nng This thread is held by an assistant during the next 
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step of the operation This consists m closing the canal by one or 
more looped sutures, passed in such a way as to draw up Poupait’s 
ligament over the arched fibres of the internal oblique m front of the 
cord Finally, the thread used for the fixation of the sac is drawn 
tight, and its free end employed to close the external abdominal ring 
to a sufficient extent The results of this proceeding are very good, 
but it is a more difficult operation than Bassim’s, and one loses 
the advantage of opening the canal, and thereby exploring the 
structures of the cord One is frequently finding subpentoneal 
hpomata in the canal, and these would inevitably be left, and would 
possibly lead to a recurrence of the hernia, if the canal had not been 
opened up 

(e) Halstcd’s Operation is much the same as Bassmi’s, except that 
the fibres of the internal oblique are also divided at the outer margin 
of the internal ring, and the cord displaced upwards and outwards 
through this opening, so that at the spot at which it pierces the 
abdominal panetes it may be surrounded by muscular fibres 1 he 
canal is then closed as m Bassmi’s operation, whilst the external 
oblique is also sutured behind the cord, which is thus made a sub- 
cutaneous structure We see no special advantage to be gamed by 
this departure from Nature’s method of conducting the cord and its 
structures through the abdominal wall m an oblique direction 

Recurrence after Operation is much less common than formerly, 
and statistics go to prove that in experienced hands not more than 
io per cent of the cases recur, and that rarely after the first twelve 
months As already stated, it may be due partly to an injudicious , 
selection of cases, partly to errors of technique, and in part to a 
faulty after-treatment, the patient being given too much liberty at 
too early a date In connection with this we would especially 
emphasize the necessity for isolating the sac as far as possible, since 
otherwise the mfundibuliform opening at the top of the closed 
peritoneal canal is certain to persist Another, and that perhaps 
the most common, cause of recurrence is_septic contamination of the 
wound , if the deep stitches are not involved, no great liarrn is done, 
buF whenever they have been removed or come aw ay it is wise to 
use a truss subsequently as a precautionary measure Again, the 
mere .restoration of amass of intestine or omentum into the abdominal 
cavity may suffice to raise the intra-abdominal pressure, and thus 
predispose to a recurrence , hence the importance of removing as 
much omental tissue as possible m all bad cases Relapses may also 
be due to splitting or tearing of the tendinous structures around, either 
by the mere passage of the needle, or by the traction induced by 
tightening the sutuies, indeed, it is often the case that a hernia 
originally oblique may after operation be followed by one that is 
dnect, and probably from this cause 

Whenever it appears likely that recurrence may occur, a truss 
should be ordered If, however, a hernia has developed, a second 
opeiation should be performed, if the condition of the abdominal 
panetes -warrants it 
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Femoial Hernia — A femoral hernia is one which, travelling down 
the crural canal, presents at the inner and upper patt of the thigh 
through the saphenous opening It occurs most compionlyjn.women, 
on account of the greater expansion of the lllac^crests allowing in- 
creased space beneath Poupart’s ligament, and especially in those 
who have borne children During parturition the inguinal regions 
are in a measure protected, and hence inguinal hernia is rarely caused 
in this way The crural canal constitutes the inner compartment of 
the femoral sheath, a space usually occupied by fatty cellular tissue, 
lymphatic vessels, and perhaps a lymphatic gland It is about ^ inch 
in length anteriorly, and i\ inches along its posterior wall , it is closed 
above by a thickened portion of the subserous cellular tissue known 
as the septum crurale, and its lower end is formed by the saphenous 
opening, and closed by the cribriform fascia Hence a femoral hernia, 
as it passes downwards, receives the following coverings (a) peri- 
toneum , (b) subserous cellular tissue, including the septum crurale, 
a layer sometimes known as the fascia propria, and occasionally 
represented by a thick fatty envelope , ( c ) the anterior layer of the 
femoral sheath, derived from the fascia transversalis , ( d) cribriform 
fascia, (c) subcutaneous tissue , and (/) skin In its passage through 
the canal it is situated immediately internal to the femoral vein, and 
pressure upon this may produce oedema of the leg, whilst Gimbernat’s 
ligament lies to the inner side The spermatic cord or round ligament 
is placed just above and internal to it, but on a superficial plane, 
whilst the epigastric artery is not very far from the outer side of 
the neck Occasionally the obtu rator, artery arises from this latter 
vessel (once in three and a half subjects) ft' may'passAo'the^ inner 
side of the neck of the sac along the border of Gimbernat’s ligament 
(once m seventy-five times), but more commonly runs between the 
neck and the femoral vein When once it has emerged from the 
saphenous opening, a femoral hernia usually travels upwards and out- 
wards along Poupart’s ligament towards the anterior superior iliac 
spine, being guided by the attachment of the deep layer of the super- 
ficial fascia , when of large size, it may extend considerably above 
the level of Poupart’s ligament Femoral hernias are less likely to 
contain omentum than the inguinal variety a portion of the ileum 
is most often present, but occasionally the ovary or Fallopian tube 
may be found m the sac 

The Signs of a femoral hernia are very characteristic A swelling 
with an impulse on coughing, and more or less reducible, forms on 
the inner side of the thigh, its neck or aperture of communication 
with the abdomen lying to the inner side of the femoral vessels, and 
to the outer side of the pubic spine, which can always be felt (Fig 403) 
There is usually but little difficulty in making a diagnosis, although 
occasionally considerable care is needed, and especially in distinguish- 
mg it from the following conditions (a) From inguinal Jin ilia , which 
is more common in young males, its neck occupying the inguinal 
canal, and the saphenous opening being free , whilst it is also above 
and internal to the pubic spine, and above Poupart’s ligament at its 
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point of exit , it tends to pass downwards into the scrotum, or in 
females into the labium Femoral hernia, on the other hand, usually 
(but not invariably) occurs m women o\ er twenty-five years of age , 
the inguinal canal is free, whilst the neck is in the situation of the 
crural canal, below and external to the pubic spine, and below Pou- 
part’s ligament, moreover, it travels upwards and outwards, the 
labium being unaffected ( b ) An cnlaiged lymphatic gland over the 
saphenous opening may simulate this condition - very closely , but 
the absence of impulse on coughing 
and of the usual hernial signs is 
generally sufficient to distinguish 
it , when, however, the hernia is 
purely omental and irreducible, the 
impulse is so slightly marked that 
correct diagnosis m a stout woman 
is often difficult without an ex- 
ploratory incision ( c ) A small 

lipoma .in the canal somewhat re- 
sembles aTherma, but the limitation 
of the tumour, its greater mobility, 
and the absence of an impulse on 
coughing, should suffice to prevent 
a mistake (d) A p soas abscess 
pointing at the saphenous opening 
resembles a hernia in the existence 
of a reducible swelling with an expansile impulse on coughing It 
is distinguished from it by the facts that there is no gurgle on 
reduction , that the abscess, as it passes under Poupart’s ligament, 
lies to the outer side of and behind the vessels , and that distinct 
fluctuation occurs between the swelling in the saphenous opefiing 
and the tumour, which can always be felt in the iliac fossa , the 
characteristic signs of spinal caries are also usually present (c) In 
vain of the saphena, if a pouch or so-called ampulla forms close to 
""its entrance into the femoral vein, it may be mistaken for a femoral 
hernia on account of the marked impulse on coughing, and because 
the swelling disappears on assuming the recumbent posture It is, 
however, usually associated with the signs of vanx below, and by the 
, fact that, although pressure is made over the upper part of the 
crural canal after the vein has been emptied, the swelling regains 
its ordinary size when the patient stands up 

Treatment — When reducible and of small size, a femoral hernia 
may be treated by the use of a tiuss , similar m nature to that used for 
an inguinal hernia, except thafThe pad extends somewhat lower, so 
as to maintain pressure along the course of the canal A badly-fitting 
truss may compiess the femoral lem, and lead to cedema of the leg 
Operative Treatment is undertaken either for the relief of strangu- 
lation, or, if a radical cure is desired, as an ophahon dc complaisance 
The lemarks already made as regards the cure of inguinal hernia, 
and the general principles there enunciated, apply also to this variety 
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Two mam methods of operating are employed (i) The apposition of 
the anterior and posterior walls of the crural canal, which practically 
resolves itself into the fixation of the inner end of Poupart’s ligament 
to the horizontal ramus of the pubis or the structures overlying it 
The sac is exposed by a \ ertical incision along the course of the crural 
canal (Fig 363, G), cleared of its fatty covering, which is often very 
extensive, emptied of its contents by reduction, and then cut away after 
transfixing and tying the neck Some surgeons, however, retain the 
sac, pushing it back into the abdomen, and using it as a pad across the 
upper opening of the canal The fatty covering of the sac must be 
dealt with in a similar way The deep ring is then commanded by 
one of the following methods In the great majority of cases it will 
suffice to introduce stitches through the inner end of Poupart’s hga- 



vFig 404 — Diagram of the Radical Cure for Femoral Hernia 

The position of the femoral vein and artery is indicated and the internal saphena 
vein passes up through the saphenous ring tojoin the former The spermatic 
cord is seen above, and the situation of the suture to close the crural canal 

ment (Fig 404), and deeply through the horizontal fibres of Cooper V 
ligament, Avhicli he m close apposition to the horizontal ramus of the 
pubis ” These give a sufficiently firm hold, whilst if only the fascia 
over the pectmeus is taken up the grasp is anything but satisfactory 
In bad cases, where the opening is larger, it may be desirable to ’ 
approximate Poupart’s ligament to the horizontal ramus by some 
firmer method, and for this purpose Roux has advised the use of a 
pi-shaped metal staple, which traverses the ligament, and the free ends 
of which are driven into the bone This plan appears to us undesir- 
able, since the staple occasionally works loose, and then the proximity 
of the femoral \em makes it an unwelcome neighbour A good sub- 
stitute for this plan has been practised by Nicoll of Glasgow, who 
drills the horizontal ramus from below upwards m two spots, and then 
by passing a mattress suture through Poupart’s ligament and the free 
* Scottish Med and Sing Jomn , December, 1903 
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ends through these drill-holes, tying them below, the ligament is 
safely approximated to the inner and upper aspect of the pubis 
(2) The plugging of the canal by tissue which shall heal into it 
and constitute a cicatricial barrier has also its advocates Mr 
Watson Cheyne dissects up a portion of the pectmeus muscle, and 
fixes it in the crural canal by means of sutures He claims satisfac- 
tory results therefrom 

Umbilical Hernia — Three different forms of umbilical hernia are 
described 

1 Congenital Umbilical Hernia, or Exomphalos, is an exceedingly 
rare Condition, due to imperfect closure of the abdominal walls, as 
a result of which the intestine is not entirely withdrawn into the 
abdomen at birth, but is found m a cavity at the base of the umbilical 
cord, which is bulbous and enlarged If the condition is overlooked, 
it may be included in the ligature with which the cord is tied, and 
fatal strangulation, or at the best a fecal fistula, will result If left 
untreated until the cord has separated, the peritoneal cavity will be 
laid open, and septic peritonitis ensue The only treatment is imme- 
diate laparotomy, reduction of the gut, and closure of the umbilical 
opening by sutures 

2 The Umbilical Hernia of Infants and Young People, or, as it is 
commonly called, ‘starting of the navel,’ is due to weakness of the 
umbilical cicatrix, which yields before the intra-abdominal pressure 
Its occurrence is often determined by chronic constipation or 
phimosis, necessitating continual straining in order to evacuate the 
bowels or bladder The condition rarely persists till adult life is 
reached, and it is readily amenable to treatment This consists in regu- 
lating the bowels, and the performance of circumcision, if necessary, 
whilst the local condition is dealt with by strapping the abdominal 
wall in such a way as to tuck the umbilical cicatrix inwards , no pad 
is required In persistent cases it may be necessary to lay the sac 
open and remove it, suturing the parts together, as described in detail 
below In these cases the opening is often a transverse chink rather 
than a round hole, and it is sometimes advisable to introduce the 
sutures in a vertical direction, thereby securing transverse apposition 

3 The so-called Umbilical Hernia of Adults is usually due to a pro- 
tiusion of omentum or intestine through an opening in the linea alba, 
either immediately above or below the umbilicus, the former being 
the more common It occurs most frequently m women who have 
borne children, being sometimes due to actual rupture of the linea 
alba and separation of the recti muscles In such cases it is possible 
that the peritoneum is also torn, and the intestines extravasated, as 
it were, beneath the skin A peritoneal sac is, however, usually 
seen, but in old-standing cases it is extremely attenuated, and so 
adherent to surrounding parts as to be unrecognisable, whilst the 
contents may be matted together m an almost inextricable confusion 
In such cases obstruction is \ery liable to ensue, and if combined, as 
is not uncommon, with a subacute form of inflammation, it may even 
run on to strangulation Moreor er, the skin o\ er the tumour becomes 
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stretched, atrophic, and not unfrequently ulcerated, so that perfora 
tion may threaten The hernia is often lobulated m character, and a 
considerable deposit of fat may sometimes surround it 

Treatment — When of large size, and occurring m stout individuals, 
it should be supported by a bag truss, whilst the patient is placed on 
such dietetic and hygienic measures as shall assist in the reduction of 
excessive corpulency In favourable cases operative treatment can 
be undertaken A vertical incision is made over the site of the 
tumour, and to effect this without wounding the subjacent gut, it 
may be advisable to pinch up the skin on either side, and cut it by 
transfixion The sac is then opened, the incision being enlarged, if 
necessary, so as to allow the contents to be drawn aside and the 
opening in the abdominal wall exposed When the intestine has 
been reduced and omentum removed, the sac is dissected up to the 
margins of the opening into the abdomen, which is usually small in 
size and circular in shape, whilst the edges are firm and thickened 
The sac may now be cut away close to the opening, and all bleeding 
points secured The aperture is then closed in the following way 
Several deep transverse sutures are passed through the whole thick- 
ness of the abdominal wall on each side, and tightened after a row of 
interrupted sutures has drawn the peritoneal surfaces into contact 
By this means the circular aperture is obliterated and the margins 
united in the median line The external wound may now be closed, 
any redundant skin being cut away , it is usually safer to insert a 
dramage-tube in the more extensive cases 

Most surgeons have discovered by experience that such a pro 
cedure is inefficient m any but the slightest cases, and that a much 
more radical operation is required when the hernia is large and irre- 
ducible, and the patient at all inclined to corpulence (i) The early 
steps of the operation are identical, but it will be found advantageous 
to place the cutaneous incision to one side of the tumour rather than 
over its centre The freeing of the omentum may be a matter of 
great difficulty, as it is often adherent to the margins of the opening 
(2) It will then be found that the anterior layer of the sheath of the 
rectus is prolonged over, and soon lost on the sac An incision is 
made all round the neck of the sac through this aponeurotic covering 
to reach down to the subpentoneal tissue , stitches are now intro- 
duced across the opening through the peritoneum and this aponeurotic 
ring m order to effect its closure , all redundant sac is clipped away 
with scissors, bleeding points being secured or divided (3) lhe 
recti muscles are now laid bare on either side, and their posterior 
surfaces and edges loosened so that they, together with the anterior 
layer of then sheaths, can be brought into apposition over the closed 
neck of the sac, which is thereby buried To do this effectively the 
incisions may have to be prolonged up and down the abdominal Avail 
for some distance, since the recti are usually displaced outwards some 
Avay aboA'e and below the opening SilkAVorm gut may be advisably 
used to bring the margins together Redundant skm is noAV cut 
aAvay with a free hand, so that the abdominal integument may not be 
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undul} H\, but just iou'i the muscles comfoitabl} In fat 

patients tins m.n imoKo the 1emm.1l of considei.ible masses of fat 
\n operation" of this t\pe is a s C \eic one, and not to be lightly 
entejed upon, but if it is taiefull} conducted, the icsults m many 
cases ue most successful Of couiso it is \ ciy dcsuable that the 
patient should not put m\ sti.nn on the abdominal wall foi some time 
she should lest 111 lied foi si\ weeks aftei the opciation 



Tig 405 — Diagrammatic RrprnsrsxATios 01 tiii Radical Cure or an Um- 
mucAL HrRMAWiiiRi the Ulcti Muscli s are CoNsinrRAiiLi Displaced 

The short cross lines represent the sutures which close the opening in the peri 
toncum the long ones, the sutures needed for apposing the edges of the recti 
muscles and the anterior walls of their sheaths 

A Ventral Hernia is the term used in describing any protrusion 
occurring at some spot in the anterior abdominal w r all other than 
those already mentioned Several forms may be met with 

1 It not uncommonly consists of a protrusion of subserous fatty 
tissue through a congenital or acquired opening m the linea alba, line® 
semilunares, or line® transveis®, especially at the junctions of the 
last with the former They are more common above than below' the 
umbilicus, and if, as not unfrequently happens, the fatty tissue pro- 
liferates, a localized tumour resembling a lipoma is produced, which 
goes by the name of a ‘ fatty hernia of the linea alba ’ A portion of 
peritoneum is drawm through the opening into the centre of these 
masses when they have persisted for some little time, and a true 
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hernia is thus induced A similar condition is met with m the inguinal 
and crural regions, and probably most of the cases described as 
lipomata in these parts are of this nature Considerable pam and 
abdominal disturbance (vomiting, colic, etc ) accompany almost every 
movement of the body, being caused partly by the traction of the 
peritoneum, partly by the constriction of the neck of the sac against 
the sharp edges of the small opening Treatment consists in the 
removal of the projecting mass, care being taken not to include any 
viscera in the suture with which the base is surrounded The stump is 
pushed back into the abdomen, and the opening closed by deep sutures 

2 After operations involving the division of the abdominal panetes, 
ventral hernia may be caused by the yielding of the cicatrix, especially 
if the wound suppurates, and the deep stitches come away or are 
removed, or if the opening is left patent for the purpose of draining 
an intra-abdominal absces's Treatment of such cases consists in 
dividing the skm and subjacent fibrous tissues, defining and refreshing 
the edges of the panetal wound, and drawing them together with 
buried sutures The peritoneum need not ahva ys he opened m such 
a procedure, but it is sometimes wiser to do so Especially is this 
the case when a ventral hernia forms after an operation for suppura- 
tive appendicitis , the appendix is not unfrequently left at the pnmaiy 
operation, and the surgeon may rightly take the opportunity of 
removing it during the operation required for the cure of the hernia 

3 In women who have borne children the hnea alba often stretches 
and yields, allowing considerable separation of the recti muscles for 
almost their whole length If placed m the recumbent posture, and 
told to raise their head and shoulders from the bed without using 
their elbows for support, the hnea protrudes as a longitudinal ridge of 
considerable breadth Much discomfort and dyspepsia arises from 
this cause, owing to the inefficient support given to the intestines A 
firm abdominal belt may be useful as a palliative measure, but opera- 
tion is very desirable The thinned linea alba is split down the 
middle from top to bottom if need be , on one side — say the right — 
it, together with the neighbouring rectus muscle, is separated from 
the subcutaneous tissues and tucked under the rectus on the left side, 
its free end being secured by mattress sutures passing through its edge 
and the left hnea semilunaris, and being tied superficially The left 
free edge is subsequently secured to the right linea semilunaris by a 
row of stitches In this way the abdominal wall is drawn together 
like a double-breasted coat, and excellent results follow 

A Lumbar Hernia is a condition of considerable rarity, m which the 
abdominal viscera protrude by the side of the erector spinas, coming 
to the surface between the latissimus dorsi and the external oblique, 
m the space known as Petit’s triangle The ordinary signs of a 
hernia are present, and with a little care the condition is readily dis- 
tinguished from a lumbar abscess Treatment may be conducted 
along the same lines as for a ventral hernia 

A Diaphragmatic Hernia is rarely recognised ante-mortem A few 
cases of strangulation have, however, been diagnosed It is usually 
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congenital 111 ongm nuMii" fiom impel feet de\ clopment of one or 
both liaKcs of the chaplii lgm, and is most common on the left side 
It ilia) , how c\ et lcsull fiom ti.unnatic lesions, such .is stabs, involving 
the diaphiagm 1 he ti.ins\usc colon 01 stomach gcncially pioliudcs 
into the thoiax and thcie is usiullj no puiloncal sac iicatiinnt is 
impracticable in the majontv of instances, although one or two cases 
of tiaumatic henna lmi been successfully opeiated on thiough the 
chest wall and plcui.il ca\it), thus pci nutting the closure of the hole 
111 the dnphngm 

Obturator Hernia consists in a piotiusion of intestine through the 
upper pnit of the thvioid foiumcn, and Ins usuall) been observed in 
eldeil) females It is not often lccognised in the living, except when 
stiangulated and even then, unless of consideiable si/e, it is likely 
to be overlooked It has, however, been diagnosed b) the fact that, 
111 addition to the geneial signs of sti angulation, there was a sense 
of deep icsistancc and of fulness close to the oiigm of the adductoi 
muscles whilst pain was lcfericd down the obturator netve to the 
inner side of the knee Rectal 01 vaginal examination may tlnow 
some light on the natuie of the case 7 icatmeni has genctall) been 
confined to cases of stt angulation, and in these an incision is made 
over the innei aspect of Scat pas tnanglc, and the pectineus divided 
or displaced 1 lie sac when found should be opened, and sit angula- 
tion lelieved by cutting upwards, the obtiuatoi vessels being usually 
situated below the neck of the sac 

Otbei forms of henna, eg, pudtc, pudendal, vaginal, sciatic, etc , 
have been dcscubed, but are so uncommon that they need no special 
mention 

Abnormal Conditions of Hemite 

Irreducibility of a Hernia is generally due to the piesence of 
adhesions, either between the contents and the sac, 01 between the 
contents themselves, winch are thus united into a mass too laige to 
pass through the aperture of communication vv ith the abdomen Tins 
is often associated with contraction of the neck of the sac, winch 
arises cither from the pressuie of an ill-fitting truss or the constant 
drag of the contents Overgiowth or an excessive deposit of fat in 
the omentum may result in nreducibility, whilst cysts may occa- 
sionally form, as already described 

The local signs of this condition are very evident, whilst dyspepsia, 
colicky pains, and a sense of dragging aie among the most prominent 
symptoms 

Treatment — 1 It may sometimes be remedied by forcible taxis 
applied at intervals, between winch the patient is kept in bed, and an 
icebag applied so as to contract the parts , moreover, the patient, if 
fat, should be carefully dieted It is most important not to operate 
on large hernias of this nature until some such preliminary treatment- 
lias been undertaken , the sudden reduction of a large amount of 
intestine into the abdominal cavity has been responsible for several 
deaths from interference with the heart’s action 2 Another plan 
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consists m the use of what is known as the 1 miffed -c up tutss, the 
hernia is supported in a suitable leather bag hinged to the lower part 
of a truss, upward pressure being maintained by means of an elastic 
spring By the use of one or other of these plans reduction may 
after a time be accomplished , but we are not in favour of any such 
proceedings, except m very large hermse 3 In healthy individuals, 
and if the rupture is not too large, operation is preferable and much 
more satisfactory, omentum being removed and adhesions divided, as 
already described 4 In a few very aggravated cases, it is only 
possible to support the hernia by an elastic bag 

Inflamed Hernia is one characterized by the existence of a localized 
peritonitis involving the sac, and perhaps also the contents It 
usually arises from injury, such as ill-directed taxis, or from injudicious 
truss pressure The symptoms are those of a local inflammation, 
the part becoming hot, painful, tender, and swollen, and perhaps the 
skin over it congested , this is associated with g eneral- fever, malaise, 
nausea, and .vomiting, whilst constipation is usually present A con- 
dition is thus induced somewhat resembling strangulation , but it is 
distinguished from the latter by the presence of fever instead of 
'shock, the absence of tension in the sac, and the~cliafacter of the 
’ vomiting, which is not faecal The hernia is irreducible, at any rate 
for a time, probably more on account of the pain, which prevents 
taxis, than from any mechanical reason, except m old-standing cases 
where previously formed adhesions exist Lymph is deposited on 
the serous surfaces, and this usually leads to the formation of adhe- 
sions Occasionally, where omentum is alone present, an attack of this 
type may result m a natural cure, especially m the umbilical variety 

The Treatment consists in putting the patient to bed and restricting 
his diet to fluids, whilst fomentations are applied to the part A 
little opium may also be administered to allay the pam, and possibly 
the lower bowel emptied by an enema 
/ Obstructed Hernia is a condition in which the onward passage of 
faeces through the gut contained m a hernial sac is prevented It is 
most frequently seen in the umbilical variety, and, of course, only in- 
volves the large gut It is due to an accumulation of undigested food or 
faeces, the condition being aggravated by the presence of flatus derived 
from the decomposition of the contents of the bowel Nausea and 
vomiting are induced, the latter, however, rarely becoming faeculent, 
whilst constipation is.usually present, although the lower bowel may 
empty itself and flatus may pass Locally, the tumour becomes irre- 
ducible and distended, but not tense as m strangulation, and a doughy 
mass, which can be moulded and indented by the fingers, is felt within 
the sac There is no tenderness, but the patient usually complains 
of a good deal of intermittent colicky pam If unrelieved, a subacute 
form of inflammation may supervene, and this may pass on to strangu- 
lation, and even death 

Treatment consists in the use of copious enemata, and the applica- 
tion of an icebag to the hernia, followed by carefully-applied taxis, so 
as to assist the onward passage of the impacted contents As soon 
as the obstruction is overcome, a brisk purge should be administered 
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Strangulated Hernia 


A hern ia is said to be strangulated when the contents are con- 
stricted in such a way as to obstruct and ultimately arrest the flow of 
bloocT in the vessels contained therein Interference with the passage 
of feces is not an essential in this condition, since omentum alone 
may be involved, or the intestine, if present, may only have a portion 
of its lumen constricted, as m the 

form known as .Richter’s hernia, { / " 

whilst in Littre’s hernia a divert!- ^ ) 

culum is similarly affected v / , ^ 


Two chief varieties of strangu- 


lation are described those occur- 

ring within the abdomen, which f. j; 

are dealF with more fully in j i V <* 

Chapter XXXVI , and those ' / f' ' \ 

which aie extra-abdominal, it is ' f'A f 4 - 

only the latter to 'which we shall f / 1 'i \\\i ' 

now direct attention / * // |' f\X ' 

External Strangulated Hernia Ik ,|\ I 

arises in one of- two ways (a) The I ! ,\ ^ - \\ ]j J J _ j 

hernia becomes strangulated nn- 1 \ ■«. a 1 ' /fe// I 

mediately after its formation , this 1 \ \ A !,’ 

is most frequently seen in children ‘ \ ^ t fj 

or adolescents, the hernia being j j I \ 

then of the congenital type, and j r \ * * t \y 

having a long narrow sac ( b ) In / \ , / N 

adults it more frequently results 1 i irl l f . ^ 

from e xtrusion _oL- an- additional ■ w \V I, A’ ,|] 

amount o| the. abdominal contents \ , .‘J j 

into the sac, as the result of some \ c T / / } 

sudden violent effort This con- ' l J o 

dition usually obtains m old-stand- 
mg hermse, the neck of the sac 

having previously become thick- Fig 4o6 —Strangulated Inguinal 
ened and contracted, either by the Hernia 

pressure of a truss or the irrita- 
tion of the protruded viscera The former of these two conditions 
is usually acute m character, the latter more often subacute 

The site of the constriction is either at the neck of the sac, or m 
(the dense_tissues~external to it (Fig 406), but occasionally it exists 
? elsewhere ~~ MosTfrequently the active agent m the strangulation is 
'•the thickened sac Avail itself, but in femoral and umbilical hermae 
( structures outside the sac, such as Gimbernat’s ligament or the linea 
' alba, may be the actual cause of the constriction, Avhilst it may also 
be produced by the passage of a coil of intestine under a tight adhe- 
sion or through a slit or aperture m the omentum contained in the 
- sac In those hernia; Avhich become strangulated immediately after 

69 


Fig 406 — Strangulated Inguinal 
Hernia 
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their protrusion, the constricting cause is invariably the resistance of 
the tissues surrounding the opening m the abdominal panetes 
Pathological Phenomena — The effects of* strangulation vary some 
what with the tightness of the constriction The circulation is seldom 
entirely arrested at the onset of the symptoms , but the pressure 
affects first, and more especially, the veins, and later, by the conges- 
tion and exudation thus produced, the flow in the arteries is brought 
to a standstill Hence the constricted tissues are congested to begin 
with, and then, partly as a result of the deficient supply of arterial 
blood, mainly m consequence of bacterial invasion, g angre ne ensues, 
with or without an intermediate period of inflammation ~ 

When a portion of intestine is strangulated, the following changes 
manifest themselves in its structure and appearance At first it 
becomes of a d usky red, chocolate, yy.claret. colour, owing to vascular 
congestion , it is thickened and stiff from exudation into its walls, 
and distended by the formation of gas within its lumen, owing to the 
arrest of peristalsis and the putrefaction of its contents The surface 
at fust remains smooth and shiny, but as the exudation into the sac 
increases, the endothelium is usually shed Occasionally some of the 
superficial capillaries rupture, giving rise to ecchymoses, whilst m 
rarer instances, and possibly as the result of injudicious taxis, the 
congested vessels completely empty themselves into the sac, which is 
thus filled v ith clotted blood, the intestine in consequence becoming 
lax and yellowish -gray in colour When the strangulation is relieved 
m this early stage, the bowel soon regains its former healthy appear- 
ance If inflammation occurs, the surface becomes rough from the 
deposit of lymph, and entirely loses- its~shiny and polished aspect 
Gangrene results partly~frbm the prolonged stagnation of blood, and 
partly from the invasion of the intestinal wall by the B colt and other 
anaerobic inhabitants of the gut, which, as soon as the vitality of the 
intestinal wall is sufficiently impaired, migrate through it, and by 
their development produce toxic bodies which still further assist the 
gangrenous process As soon as it is established, the intestine turns 
an ashy gray or black colour, usually at one or more spots which 
v giadually spread, lose all lustre and- polish, and after a time become 
I , soft, lacerable, and offensive Gangrene* is much more common in 
•s the femoral and umbilical forms of hernia than m the inguinal , it is 
i’ generally developed m tyro or three days, but occasionally may super- 
tyenepn less than twenty-four hoursJrom fh'e onset of the strangulation 
Jilt is more usually seen m small hermae of recent origin than m large 
bold-standing ones At the point of strangulation the gut is completely 
\ansemic and liable to ulceration or gangrene, which may subsequently 
presuit in perforation , adhesions may, however, form between it and 
(jthe neck of the sac, thus preventing contamination of the general 
‘peritoneal cavity The intestine above the site of strangulation becomes 
paralyzed, and peristalsis is entirely arrested, even m a Richter s 
hernia Faecal material, accumulating and undergoing decomposi- 

Tor a valuable paper on Gangrene in Strangulated Hernia,’ see Corner 
St Thomas s Hospital Reports vol \\i\ 
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tion, gives rise to a catanhal enteritis, and even occasionally to ster- 
coral ulcers, which may perforate and cause general peritonitis , this, 
however, is not very common m external strangulation, since the 
small intestine is usually involved, and solid faeces are absent In 
more chronic cases gangiene of the gut may be induced by the pres- 
sure of the accumulated contents and the action of the B coh The 
portion of the bowel hcloio the constnctton may be affected in a similar 
manner, owing to the arrest of the peristalsis, but to a slighter degree 
n - 4 "''“n strangled, is at first congested and of a dark red or 

and later on infiltrated and matted together If, 
however, it has contracted adhesions to the sac, and no gut is present, 
the trouble may subside, since its vitality may be maintained through 
the adhesions, and a natural cure of the hernia may result Where 
such a condition is not present, gangrene supervenes, and the omentum 
then becomes ashy gray or brown m colour, and is pultaceous and 
friable It does not become offensive unless associated with intes- 
tine, since it does not contain any intrinsic source of putrefaction 
The sac is usually distended with fluid, which at the commence- 
ment is serous in character, and perhaps blood-stained, whilst subse- 
quently it becomes turbid and mixed with lymph , finally, it is dark 
brown or yellowish green, # with a marked and most objectionable 
odour Occasionally there is but litfle or no effusion of fluid, a con- 
dition usually due to complete strangulation of arteries and veins 
simultaneously, and often the precursor of early gangrene The 
serous lining of the sac is but slightly affected m the early stages , as, 
however, the case progresses to inflammation or death of the contents, 
it also becomes inflamed, and ultimately gangrenous from the activity 
of bacteria, which by this time have penetrated to the turbid serum 
contained within it The skin and surrounding tissues become 
cedematous, congested, and crepitant, and, finally, a natural cure may 
be determined by sloughing and the establishment of an artificial anus 
After the relief of strangulation, even if no gangrene has occurred, 
the patient is not free from risk, owing to changes which may possibly 
follow the temporary arrest of the circulation It has been shown by 
placing a ligature around the ear of a rabbit that the amount of re- 
action, when the constriction is relieved, varies directly with the 
tightness with which the ligature has been applied, and with the 
period of constriction When applied loosely and only for a ‘fhort 
time, the restoration of circulation is followed merely by a transient 
hypersemia, but as the completeness and duration of the obstruction 
are increased, the inflammation becomes more and more intense, and 
even gangrene may ensue Similar results follow the relief of 
strangulated hernia In the less severe cases the intestine merely 
becomes temporarily congested, but m the more acute forms the para- 
lysis of the gut may persist, whilst inflammation, possibly running on 
to gangrene, may be produced, either m the strangulated portion oi 
in that immediately above, or in both, and thus, although the opera- 
tion has been skilfully performed, the patient may succumb 

The Clinical History of a case of strangulation is usually so char- 
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acteristic that there can be but little uncertainty as to the diagnosis 
The geneva! symptoms are similar to those described at p 1104, as 
occurring m all cases of acute intestinal obstruction The patient 
during some sudden effort notices a severe pain, localized at first to 
one of the hernial regions, or referred to the umbilicus , this is accom- 
panied by the usual evidences of shock, 1 e , he feels famt, the pulse 
becomes slow and weak, the temperature falls, and the surface is 
.covered by a cold, clammy sweat This shock is often not very pro- 
longed, and is associated with or quickly followed by vomiting, at 
first gastric, then bilious, and finally stercoraceous or faecal As this 
continues, the pain increases in severity, and radiates over the whole 
of the abdomen, which becomes tense, tender, and tympanitic 
Symptoms of exhaustion supervene, caused paitly by the pain and 
vomiting, and partly by the inability to take food , probably the 
absorption of toxic material from the intestines also assists m its pro- 
duction Complete constipation is usually present, but the patient 
may pass flatus or fasces from the lower part of the intestine 1 he 
[onset of gangrene-iS'geneiaUy_accompanied-by_a-sudden-fa41-of— tem- 
perature and' a cessation of pain, whil st the p ulse becomes weak, 
ij rapidr-and— m tefimi tten tyfflie- surface" is covered by a cold-si\ eat, the 
^counte nan ce becomes shrunken and drawn-(the so-called ‘facies 
^Hippocratica“’)yhicamghffollows, and finally the patient dies, usually 
as a result of toxaemia due to the absorption of products developed 
either m the bowel wall or sac, or in consequence of acute generalized 
peritonitis 

Locally , the onset of the symptoms is associated with the formation 
of a tumour in one of the usual sites of a hernia, or if already the 
subject of this condition, the patient may notice that his rupture has 
suddenly become larger The swelling is irreducible, tense, ex- 
tremely tender and painful, and without impulse on coughing It is 
hard and rounded if bowel is involved, softer and more doughy to the 
touch, if omentum When gangrene ensues, the tension within the 
sa.cjs ,reduced, pam and tenderness cease", whilst the skm over the 
tumour becomes dusky, inflamed, and cedematous , finally, evidences 
of gangrene show themselves externally, the parts becoming dark in 
appearance, and soft and emphysematous to the touch If the patient 
survive, the necrotic tissues separate, and an artificial anus is pro- 
duced either naturally or through the intervention of the surgeon 
Suppuration within the sac is uncommon 

Occasionally, however, cases are met with in which the above- 
described signs are considerably modified, and gangrene of the gut 
may occur without the exaggerated phenomena of a serious toxsennc 
type indicated above In one of our cases the patient complained of 
no inconvenience beyond slight pam, although incipient gangrene was 
present , he walked into hospital saying that he never felt better m 
his life 

1 he early symptoms arising from strangulation of a portion of the 
lumen of the intestine (Rtchtei's Jmmd) are sometimes less marked 
than when a complete loop is constricted, but the later phenomena 
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are always very severe It is usually of the femoral variety, and the 
ileum is most frequently involved If less than half the circum- 
ference of the bowel is constricted, the obstruction is not always com- 
plete at first, flatus and fasces being sometimes passed , but where 
more than half the circumference of the bowel is engaged, complete 
obstruction fiom kinking 01 paralysis of the gut ensues The vomit- 
ing is less marked than m other cases, and is not so commonly 
feculent The tumour produced is small m size, but tense and tender 
The prognosis m these cases is always grave, partly from the diffi- 
culty experienced in diagnosis, partly from the tightness of the con- 
stuction , death usually results from perforative peritonitis, which is 
occasionally due to wounding of the gut by the hernia knife The 
mortality in these cases is calculated at 62 per cent , which is m 
marked contrast with that of about 35 per cent , which is usually said 
to be characteristic of strangulated hernia Our mortality for all 
cases of strangulated hernia admitted to King’s College Hospital 
during the years 1892 to 1897 only amounted to 16 6 per cent 

The occurrence of strangulation m a pure cpiplocele is very rare , the 
symptoms are vague m 'character, and the diagnosis is often difficult 
The presence of a soft, doughy, tender swelling in any of the hernial 
regions, combined with pain, bilious vomiting, and possibly constipa- 
tion, is always a significant feature So long as no kinking of the 
bowel is caused thereby, the symptoms may remain indefinite, the 
yonutmg never becoming fecal , but as time goes on, arrest of peri- 
stalsis may lead to tiue obstruction, or even general peritonitis As 
already mentioned, strangulated omentum does not per se become 
offensive , but occasionally a neighbouring coil of intestine may be 
dragged upon, and its circulation disturbed sufficiently to enable the 
B colt to escape, and then it may find its way into the sac, and 
develop therein its characteristic odour without any serious lesion of 
the intestine or peritoneum being conjoined 

The Treatment of a strangulated hernia consists m reducing the 
contents by taxis, or by operation 

Taxis is the term employed for the manipulation by means of which 
a hernia is reduced In cases of strangulation, it must be used with 
gentleness and great care, since the involved portion of intestine is 
congested and easily torn The patient is laid on a couch with the 
head supported, and the thighs slightly flexed, so as to relax the 
abdominal muscles The fundus of the tumour is then grasped with 
one hand, and steady pressure employed, having for its object the 
emptying of the congested bloodvessels, and consequently a diminu- 
tion in the size of the hernia , the fingers of the other hand manipulate 
the neck of the sac, m order that the part which has most recently 
been protruded may be first returned The direction m which taxis 
is made varies m different cases In inguinal hernia, it should be 
directed upwards, outwards and backwards In a femoral hernia 
which has extended beyond the saphenous opening, taxis is first 
employed downwards and inwards m order to make the gut re-enter 
the crural canal, and then finally backw ards and upwards, the margins 
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of the saphenous opening being relaxed by flexing and slightly in- 
verting the thigh In umbilical hernia, the pressure is mainly directed 
backwards 

Whilst admitting that taxis has a place m the treatment of 
strangulated hernia, we feel that that place should be carefully 
defined and limited In the past it has been used injudiciously, hnd 
in cases where it could not be expected to do any good , the bowel 
has sometimes been ruptured or its wall bruised, the mesentery torn, 
and other serious results have followed At the present day opera 
tn e treatment for hernia is eminently successful, and open explora- 
tion of the sac enables one to judge of the condition of the gut and 
prevents the likelihood of returning to the abdomen an infected and 
even gangrenous focus Hence we would conclude that taus is po 
vnssible when the hernia is of large size, particulaily when inguinal, 
when the symptoms have a mild onset and do not become severe, 
and especially if taxis has been successful on former occasions 
Taxis is objectionable, and if employed at all should be used m the 
most perfunctory fashion, when the hernia is small and very tense, 
and particularly if femoral , when the onset is acute and sudden , 
when the symptoms are well marked, and especially if they become 
so in the early stages of the case , if strangulation follows on the first 
development of the hernia , and of course if the case has lasted for 
some time and faecal vomiting is present A final attempt may 
^always be made before operation when the patient is anesthetized 
In some of the slighter conditions of strangulation, and especially 
if the patient has had similar attacks before which have been relieved 
without operation, reposition may be assisted by applying fomenta- 
tions-fo r hal f an hour, followed by the use of an icebag, reduction 
sometimes taking place spontaneously ~oF being” brought about by 
taxis The heat relaxes the tissues around the neck of the sac, and 
the effect of the cold is not only to constrict these tissues, but also to 
induce contraction of the intestinal bloodvessels and muscles 

Persistence of Symptoms after Apparently Successful Taxis — It 
happens occasionally that although the surgeon may have apparently 
reduced the hernia satisfactorily, the symptoms of strangulation, 
viz , pain, vomiting, and constipation, persist Such may be due to 
a variety of conditions, and considerable judgment is needed in coming 
to a correct decision m any particular case (1 ) Infective gangrene 
may involve the released coil of gut and spread to the portion above 
it, causing death from peritonitis and toxsemia (11 ) Ulceration and 
perforation may occur along the ‘ constriction groove ’ (m ) The 
rupture reduced may not be the one which has given rise to the 
symptoms, an internal hernia, or one in some other region, co-exist- 
mg (iv ) The strangulation may have been caused, not by the neck 
of the sac, but by a slit m the omentum contained m the sac Reduc- 
tion in such a case would not relieve the symptoms, the whole mass 
being returned mto’the abdomen (v ) The hernial sac may have a 
diverticulum or pocket communicating with it at its upper end (mtra- 
parietal interstitial hernia), or it may be shaped like an hour-glass 
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It is possible to reduce the intestine from the lower portion of this 
so-called hernia cn hssac into the upper pocket, and then of course the 
symptoms persist (vi ) Reduction en bloc or cn masse ought never to 
be seen, as it can only occur when considerable, and therefore in- 
judicious, force has been employed The sac and its contents are 
together reduced from their superficial position to the deep aspect of 
the abdominal panetes, the hernia then lying between the muscular 
planes or m the subserous areolar tissue, and the constriction re 
mainmg The hernia gradually disappears, but without the charac- 
teristic gurgle In such a case the sac sometimes gives way, the 
intestine and the portion of the neck which compresses it being 
pushed upwards When occurring in the inguinal region it is 
recognised by the persistence of symptoms, and by the fact that a 
finger inserted into the canal, which is unduly patent, detects a tense 
rounded swelling at its upper end It also occurs, but less commonly, 
in the femoral region, and in either variety the hernia may slip down 
again a short time after its apparent reduction 

In any case where, after an apparently successful taxis, the 
symptoms of strangulation are still present, a most careful investiga- 
tion is needed in order to ascertain, if possible, the cause Thqs, the 
character and frequency of the vomiting must be considered, since 
it may be due to the anaesthetic, but then loses its fecal_ character, and 
* isfless severe " 'If the vomiting is associated with a certain amount of 
local pain, and possibly with some blood stained diarrhoea or the 
passage of mucus, the probability is that the coil of gut has been m 
reality reduced, but has subsequently become inflamed Apart from 
such indications the affected region must be thoroughly explored with 
the finger, so as to ascertain whether any tumour can be felt at the 
upper or deeper end, as occurs in reduction en masse Should this 
throw no light upon the case, the other hernial apertures must each 
in turn be examined, and finally an incision is made over the sup- 
posed site of strangulation, and an exhaustive search made for the 
sac If no help is thus obtained, the abdomen must be opened, and 
some internal complication sought for In the,inguinal region, all that 
is needed is to prolong the first incision upwards and outwards , m 
a femoral hernia, it is perhaps wiser to make a separate laparotomy 
wound in the middle line, so as to avoid the division of Poupart’s 
ligament , whilst m the umbilical variety, the requirements of the 
case are met by simply increasing the size of the communication 
between the sac and the abdominal cavity 

The Operative Treatment of strangulated hernia should always be 
undertaken at as early a date as possible, when once it is certain that 
the bowel is constricted Nothing can be gained by waiting, whilst 
even the delay of an hour may make it doubtful whether the result 
will be successful or not There is always sufficient time to permit 
of efficient purification of the parts, whilst it may be desirable to 
empty the lower bowel by an enema, and if there is much vomiting 
to wash out the stomach The administration of an anaesthetic needs 
care, and in the worst cases local anaesthesia must be depended on 
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(see p 1309) A suitable incision is then made clown to the sac, 
which should be lecogmsed by its tense and rounded outline It is 
isolated as far as possible from surioundmg structures, and then 
carefully opened The amount of fluid varies much, and is some 
times very small, so that the possibility of injuring the bowel must 
be kept m mind Having given exit to the fluid from the sac and 
noted its characters, the surgeon carefully examines the bowel or 
omentum The cause of strangulation is then looked for and divided 
by a special hernia knife, which practically consists of a curved 
blunt-ended bistoury, the cutting blade being limited to an extent of 
about inch from the blunt end If such is not to hand, an ordinary 
curved bistoury will suffice The mdex-finger is employed to repress 
and guard the intestine, and acts better than a director, since intes 
tine is likely to curl up on either side of the instrument, and may 
thus be injured The knife is then slipped on the flat under the 
constriction, and turned so as to divide it , it is better tp.-rnck-it 
slightly^ m two or three places than to incise it by one deep cut, as is 
often recommended 

The gut is drawn down into the wound, and its condition at the 
site of strangulation carefully examined , it is sometimes a matter of 
great difficulty to decide whether it should be returned or not Of 
course when gangrene is obviously present it is out of the question , 
but in many cases the condition of the bowel is doubtful It is then 
well to delay action for a few minutes, and perhaps douche the parts 
rwith wgrm_salt_soIution A gradual change of colour from a deep , 
claret to a more definite re~d~ indicates that the circulation 1? stilP, 
hctlve , occasionally, however, it will be found that no change occurs | 
m spite of division of the constriction, or that the admittance of the 
‘circulation brings into evidence patches here and there that remain 
unaltered , these are probably gangrenous, and it is wise to deal with 
them as such Omentum, if small m amount and recently pro- 
lapsed, may be reduced, but it is better practice to remove any con- 
gested portion, or that which has evidently been in the sac for some 
time The method of its removal has been already described (p 1 076) 

According to the condition of the intestine, the further steps of the 
operation are modified as follows 

1 If the gut, though congested, shows nojngn of gangrene or per- 
foration, it may be safely reduced This is not always a matter of 
ease, owing to the fact that the effusion into its walls has made it 
stiff and firm Prolonged and steady pressure with the fingers will, 
however, sufficiently remove the exudation to permit of its reposition 
into the abdomen All manipulation directed to the intestine must, 
of course, be of the gentlest nature, since its congested state makes 
it more friable than usual 

2 If the gut has been tightly strangled and gangrene is threatening, 
and especially if this is the case at an early stage, it may be advisable 
to resect it at once, the incisions being made 'vVell above and below 
the sites of constriction , the divided ends are united by one of the 
plans detailed at p 1026 If, however, the bowel is m a doubtful 
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condition, but recovery thought possible, it is gently replaced just 
inSTde the abdomen, after freely dividing the constriction, and a large 
drainage-tube is inserted down to it There is no need to fix the 
bowel , it is already inflamed and paralyzed, and hence will not 
change its position, especially if a small dose of opium is subse- 
quently administered In this way, even if gangrene or perforation 
' occurs, a track is left for the escape of the contents, while a localized 
plastic inflammation will shut oft the general peritoneal cavity A 
fecal fistula may thus be formed, but it often closes spontaneously at 
a later date 

3 If the gut at the time of operation is evidently gangrenous, the 
ideal treatment consists in (a) total yemovafoplW affected coil, and of 
some inches below and above it, especially the latter, so as to be well 
clear of the infected focus The ends are united together m the 
usual way, and a considerable degree of success may be expected m 
patients who have not been left too long The intestinal canal is at 
once restored to functional utility, so that the fluid and offensive fecal 
material can pass onwards, whilst the absorption of toxins from the 
stinking gangrenous gut wall is stopped \b) In only too many of 
these cases, however, the general condition is almost hopelessly bad 
through delay, and primary enterectomy, even in expert hands, takes 
some tune It is then necessary to open the bowel and make an 
artificial anus It is essential that a free passage should be made 
under the constriction into the gut above, but if possible without 
detaching or loosening adhesions at the neck of the sac, whereby peri- 
toneal infection is prevented The introduction of the finger up the 
bowel may be followed by a free flow of feces , but if not, then the 
constriction may be dilated from inside the bowel by dressing-forceps 
and a large dramage-tube introduced , or the constriction at the neck 
may be carefully divided from outside, and either a Paul’s tube or a 
large drainage-tube inserted Of course, one should cut away as much 
of the stinking gut as practicable An artificial anus is thus formed, 
through which for a time the patient can discharge the intestinal 
contents, and unless this desideratum is at once attained, failure is very 
likely to follow the operation The wound is left open and a suitable 
dressing applied, into which the feces can be received , possibly the 
best application is a layer of protective with a sufficient hole m the 
centre to allow the feces to pass, and then over it a thick layer of tenax 

The relative value of the two methods cannot be fairly measured 
by statistics, since so many of the cases treated by the formation 
of an artificial anus are hopeless from the beginning There can be 
no question that, with our present methods of intestinal suture, a 
large measure of success may be expected from the adoption of primary 
resection m the majority of cases 

Having thus dealt with the hernial contents, it is always advisable 
to perform a radical cure m uncomplicated cases, so as to prevent any 
recun ence of the condition This is undertaken according to the 
methods already described, and the external wound subsequently 
closed and drained 
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The After-Treatment in cases of strangulated hernia is of the 
greatest importance The patient is placed m bed, and absolute 
quiet is maintained, no food being allowed for twenty-four -hours, 
although a little ice ma^be~suclCecl"orTibt "Welter sipped m order to 
relieve thirst If there is no pam, opium need not be administered, 
as it helps to maintain the paralyzed condition of the bowel , severe 
pain may, however, call for the hypodermic injection of a small dose 
of morphia Liquid food can usually be taken at the end of twenty- 
four hours, and, if the patient’s condition remains satisfactory, it is 
unnecessary to administer any purgative, the bouels often acting 
naturally , if they remain unrelieved for five or si\ days, a dose of 
castor oil should be given 

Various Complications may arise after the operation, needing 
special notice (i) Vomiting may persist for a time as a result of 
the anaesthetic It loses, however, its faeculent character, and may 
generally be stopped by washing out the stomach or by the hypoder- 
mic mjection^ojf morphia (2) The Paialytic condition of the gut 
may remam*'fbr's6rne"considerable time, causing prolonged constipa- 
tion If there is no evidence of inflammatory mischief, it is best 
treated by the administration of a purgative or by a turpentine 
enema (3) Acute Ententis may arise either m the portion of strangu- 
lated gut or jusFabove This is usually indicated by localized pam, 
and perhaps the passage of mucus, which may be so abundant as to 
amount to diarrhoea , the vomiting, moreover, persists, but is no 
longer stercoraceous It is best treated by the administration of 
bismuth^combmed with morphia, whilst.all solid food is interdicted 
(4) It is possible ThaT'al though tbe gut looked Healthy "at" the time 
of operation, its walls were in reality already infected, and m 
spite of the relief of the constriction, infective gangrene may follow, 
causing death from peritonitis (5) Occasionally acute septic peri- 
tonitis results from a localized perforation, either of a small gan- 
grenous patch or from uIcerStioiT along the ‘ constriction groove ’ 
Treatment — The condition is obviously one of the gravest import, 
and must be dealt with actively if the patient is to be saved The 
abdomen must be opened, the affected coil identified, and if need be 
resected, or fixed m the wound and opened for drainage purposes The 
peritoneal cavity itself is dealt with according to the rules already 
given (6) Localized Peritonitis may be looked on as a conservative 
measure, whereBy'TSTature isolates some focus of danger from the 
general peritoneal cavity Occasionally localized suppuration follows 
as the result of a limited ulceration or perforation of the gut , the pus 
must then be let out at the earliest possible moment, but a faecal 
fistula is very likely to follow 

It is impossible to describe in detail every form of strangulated 
hernia A few facts, however, must be stated about the more 
important varieties In Strangulated Inguinal Hernia the constric- 
tion most commonly occurs at the neck of the sac, usually close to 
the external abdominal ring, as a result of the condensation of the 
surrounding tissues The signs are usually very characteristic, and 
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the condition can rarely be mistaken Some difficulty may be ex- 
perienced m distinguishing it from inflammation of an imdescended testis , 
in this, however, there is no persistent vomiting or constipation, 
whilst the absence of the testis below, and the existence of the peculiar 
testicular sensation, when the swelling in the canal is compressed, 
should clear up the case Occasionally the two conditions co-exist, 
and then a correct diagnosis, apart from an open exploration, may be 
almost impossible Torsion of the testis, and subsequent strangulation 
of the organ, give rise to a swelling not at all unlike a strangulated 
hernia, but the absence of constipation and fsecal vomiting should 
prevent mistakes 

Division of the stricture in the course of the operation is always 
performed in a vertical direction, the surgeon cutting directly upwards, 
the reason being that it is impossible 111 old-standing cases to be 
certain whether the hernia is oblique or direct, and thus the liability 
to injury of the epigastric artery is diminished 

In Strangulated Femoral Hernia it is more common to find bowel 
than omentum, and it is in this situation that partial hernias 
(Richter’s) are most frequently met with A tense painful swelling 
is felt, situated m the neighbourhood of the saphenous opening, 
and the diagnosis from inflamed .lymphatic _ glands and phlebitis of 
a varicose ^saphena vein may not be altogether easy, particularly if 
omen'-um alone is present The history of the case, and a careful 
consideration of the physical signs and symptoms, should generally 
be sufficient to clear up the diagnosis The constriction is usually 
met with opposite Gimbernat’s ligament, and to divide it the surgeon 
must cut directly inwards, so as to incise that structure The plan 
already mentioned of nicking it m two or three places, rather than 
freely dividing it, is especially useful m this situation, on account of 
the occasional abnormal course of the obturator artery, which is 
stated to be wounded once m every 150 cases The accident would 
be recognised by the occurrence of free haemorrhage after the use 
of the hernia knife In suc h a case, the rupture is first reduced, the 
1 ’ 1 wards, and botlf ends "of ’the divided’ vessel secured, 

this, carefully-adjusted pressure may be employed 
Where the constriction is very tight, so that it is almost impossible 
to pass a director between Gimbernat’s ligament and the intestine, 
the plan already mentioned of dividing the constriction from without 
may be utilized with advantage 

Gangrene is more than twice as common m femoral hernia as m 
inguinal (19 5 per cent in femoral against 6 1 per cent m inguinal) 
Where enjgre ctomy is feasible, it will often be accessary to open 
the_.,abdonienby~an' additional incision above the pelvic brim, and 
tfien. having divided the' constriction at the neck of the sac, the 
affected coil must be slipped back and pulled out of the upper wound, 
the greatest care being taken not to contaminate other coils of 
intestine The shortness of the mesentery renders it impossible to 
perfonn the necessary manipulations through the wound m the 
groin 
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— Sequelee of Strangulated Hernia — (i) Artificial Anus maj arise from the slough 
ing of the intestine and overlying skin apart from operation , or from the 
surgeon’s interference, either by Ins opening the gut in mistake for the sac, or 
by his incising it when gangrenous , or it may slough subsequently, if left in situ 
when gangrene is threatening Aftei a time the surrounding parts settle down 
and heal over the diversion of the fames from their natural course becoming 
more and more complete owing to the formation of what is known as a s/ in of 
mucous membrane which lies across and blocks the entrance to the lower portion 
of the bowel This spur arises partly as a result of the kinking of the gut, 
partly from the intra abdominal pressure, which pushes the exposed inner 
wall of the intestine forwards The effects produced by an artificial anus on the 
individual vary with the portion of the bowel involved If the jejunum or upper 
part of the ileum is thus opened, the patient soon loses ground and becomes 
emaciated, owing to the escape of the intestinal contents before the nutritive 
elements of the food ha\e been absorbed Eczema of the skin in the neighbour- 
hood is usually produced, resulting from the irritation of the freces For treat- 
ment, see p 1025 

(2) Ffecal'Fistula occasionally results from a strangulated hernia, owing to a 
perforative inflammation of the gut after the relief of strangulation, whether at 
the site of constriction or above or below it in the latter case arising from a 
stercoral ulcer Though the lesion may be intra-peritoneal, it by no means 
follows that general peritonitis need result, since sufficient plastic material may 
be formed around it to shut off the general peritoneal cavity, and to allow the 
extravasated contents of the bowel to find their way outwards through a sinuous 
tract to the external wound It may be some days before any evidence of the 
existence of this condition appears IxoT" u iTcom m o n 1 y the opening will close 
naturally as a result of cicatricial contraction, and hence no steps need be taken 
to"deal with it until all hopes of such a result have faded Where however.it 
persists, attempts may be made to effect this purpose by injecting stimulating 
lotions, or by applying the actual cautery to the interior of the fistula , but more 
frequently an operation to expose, if practicable, the wound in the gut, and to 
close it by suture, or to remove the affected segment, will be necessary 

(3) Stenosjs,of the gut at the site of strangulation may ensue, giving rise to the 
symjICofmTalready indicated (p 1014), which may appear weeks or months later 



CHAPTER XXXVI 

INTESTINAL OBSTRUCTION 

By Intestinal Obstruction,* or Ileus, is meant a condition m which 
the onward passage of feces is prevented It is often associated 
with vascular phenomena due to strangulation or kinking of the gut, 
which result m a deficient supply of arterial blood reaching the part, 
thereby predisposing to gangrene 

Various elements enter into the picture provided by a classical 
case of obstruction, and of these the most marked are 

i Coprostasis, or. retention of-feces The fact that simple con- 
stipation may last for a week or more at a time and do no harm to 
the patient beyond a certain slight degree of toxic poisoning demon- 
strates that this is not the only element m cases of obstruction, and 
indeed is often an almost insignificant factor m acute cases Yet it 
colours the whole picture, and has very marked results in the clinical 
manifestations Retention of the intestinal contents is certain to be 
followed by their decomposition and liquefaction, and this causes the 
intestinal canal to be filled with a quantity of fluid offensive material, 
partly due to bacterial activity, partly to the pouring out of a con- 
siderable quantity of secretion from the congested gut wall If the 
obstruction is only partial, this liquefaction of the bowel contents 
may enable them to pass on, and the patient’s attack of partial 
obstruction is followed by one of diarrhoea, whereby relief is obtained 
If the obstruction, however, is complete, the intestine above the block 
is gradually filled with this decomposing material, from which . toxins 
may be absorbed, the patient being thereby poisoned 

A seconcT result of this decomposition of the retained feces is the 
development of gas, which may be so marked as to lead to great 
abdominal distension or uictcorism Whilst present m almost every 
case to a certain degree, InsThost marked when there is considerable 
involvement of the mesenteiy, and experiments on animals indicate 
that constriction of the nerves, contained therein is the chief factor 
m its production 

* For much of the material incorporated in this chapter we beg to acknowledge 
our indebtedness to Sir Frederick Treres’ classical text-book on the subject 
(published by Cassell and Co ) than which nothing better has appeared, and 
which we ha\e freely utilized 
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- 2 Increased peristalsis, with the object of driving on the intestinal 

contents past the block, is often an important feature in the case, 
leading to severe painof a colicky charactei So violent may these 
efforts bScome that the bowel, weakened by distension and inflam- 
mation, is finally torn, and perforative peritonitis rapidly ends the case 

3 Kegurgitant vomiting is always a prominent element At first 
the gastric contents alone are ejected, but later the vomit becomes 
bilious, and even stercoraceous or faecal The origin of this pheno- 
menon is still a little dubious Some have considered it due to anti- 
peristalsis , others maintain that the ordinary onv ard movements of 
the bowel are quite sufficient to explain it The intestinal contents 
are urged forwards against the face of the obstruction, and, being 
unable to pass, an axial regurgitant stream is produced It is a little 
difficult to see how this could occur when the lower end of the colon 
is the part affected Whatever the mechanical explanation, there is 
no question as to the influence of the nervous system m its production, 
or as to its being chiefly reflex m character, which is evident from 
the fact that it occurs equally when omentum or bowel is strangled 
Hence, it is easyTo "understand that it commences early in children 
and sensitive women, on account of the greater irritability of their 
nervous centres, whilst it is also more marked when the small 
intestine is involved Anything that increases peristalsis naturally 
intensifies its occurrence 

4 Nervous phenomena also add then peculiar features to the 
picture The affected coil of bowel is directly paralyzed by the 
lesion, but, m addition, various reflex manifestations occur Thus, 
m acute cases the patient suffers almost at once from shoc k, v Inch 
passes off after a time, and from paralysis of the gut above and belou 
the site of obstruction , vo miti ng and perhaps hiccough develop 
reflexly, and the latter .sign is always to be lookeai on with grave 
suspicion and as an omen of grave import 

5 Infective„phenomena are likely to follow sooner or later, the 
bowel" waTRT~ being attacked by the virulent organisms contained 
within them Complete paralysis and want of blood-supply pre- 
dispose them to bacterial invasion, and hence the more acute forms 
of infective gangrene are chiefly seen in conditions of the strangula- 
tion type , when mere obstruction is present without vascular changes, 
nncrobic invasion rarely produces more than a patchy necrosis, or, 
more commonly, perforative ulceration Of course, when infective 
gangrene is present, virulent toxins develop m the walls of the gut, 
and a rapid depreciation of the patient’s general condition follows 
from their absorption 

6 Finally, death, is almost certain to ensue apart from surgical 
assistance, although a few cases may recover spontaneously The 
final event is due either to perforative peritonitis, or to simple 
exhaustion, the result of toxic absorption from the retained faeces or 
from the necrotic intestinal wall, of constant pain and vomiting, 
want of nutrition, and general dehydration of the tissues 

Causes — Much elaborate work has been undertaken to produce a 
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satisfactory classification of the many diverse causes of intestinal 
obstruction , and when one mentions the fact that a recent attempt 
included eighty distinct causative lesions, it is obvious that there is an 
abundant field for this type of ingenuity It must suffice here to state 
that there are two great divisions — the dynamic and the mechanical 

(1) Dynamic ileus is due to soma para lytic or sp asmodic, condition 
n f_thp. mfeshnal wal l, which results m interference with its power of 
transmitting onwards its contents paralysis of the bowel results 
from (a) Diffuse or localized acute infective inflammation, as in 
septic peritonitis or acute appendicitis , ( b ) torsion of intra-abdominal 
viscera, such as the spleen or omentum, or of tumours, e g , ovarian 
cysts, leading to the so-called ‘ aseptic ’ peritonitis , ( c ) embolus or 
thrombosis of the mesenteric vessels, leading to necrosis , (d) nervous 
lesions, which may involve the spinal cord itself, or more frequently 
the peripheral nerves, eg, a tumour at the root of the mesentery 
Spasm of the gut, as by chronic lead-poisoning, may also determine 
obstructive phenomena 

(2) Mechanical ileus is the variety most commonly seen (a) The 
gut may be strangled by bands or through apertures, causing internal 
strangulation ( b ) It may be kinked over bands, thereby determining 
not only occlusion of the lumen, but also a marked interference with 
the vascular supply (c) The gut may be twisted on its own axis, 
giving rise to a condition known as volvulus ( d ) One portion of the 
bowel may be mvagmated into a neighbouring portion, constituting an 
intussusception ( e ) The lumen of the bowel may be blocked by 
foreign bodies or accumulations of feces (obturation) (/) The 
onward passage of the freces may be rendered difficult or impossible 
by the gut becoming narrowed, as from cicatricial or cancerous stenosis, 
or the pressure of external tumours 

The most useful division is, however, the clinical, grouping together 
those cases which present a similarity m the symptoms , and this 
method will be employed here, the subject being discussed under 
the three headings— acute obstruction, chronic obstruction, and 
intussusception / 

Acute Intestinal Obstruction 

The following are the chief Causes which give rise to this condition 

1 Strangulation by bands or adhesions, or through apertures, etc 

2 Volvulus 

3 The impaction of foreign bodies 

4 Strangulation over a band or acute kinking of the gut, both very 
rare conditions 

5 Acute intussusception 

6 It may be the termination of a chronic obstruction 

7 Acute localized paralysis of the gut due to an infective inflam- 
mation, c g , acute suppurative appendicitis 

It will be noted that m the first five of these causes, where the 
ileus is primary, there is a definite vascular lesion m addition to the 
obstruction, which threatens the patient at an early date with per- 
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forative ulceration or gangrene, and it is mainly on the presence of 
this element that the acuteness of the symptoms depends 

The General Symptoms of acute obstruction are practically identical 
with those of a strangulated hernia The patient is suddenly seized 
with severe abdominal. pain somewhat of the nature of colic, and 
perhaps referred tcvthe umbilicus, coming on sometimes during some 
special effort, e g , lifting a heavy weight, or sometimes when lying 
quietly in bed At the same time he suffers from shqokras evidenced 
by a weak pulse, pale face, and cold, clammy sweat, the temperature 
of the body falling below the normal The shock is usually more or 



Fig 407 — Strangulation of a Coil of the Lower End of the Ileum b\ 
a Band Developed in the Neighbourhood of the Vermiform Appendix 
(King’s College Hospital Museum ) 

less recovered from, but_the— panx-persists, and is liable to exacerba- 
tion and intermissions, soon becoming continuous Vqmrting_ensues, 
being at first limited to the contents of the stomach, but quickly 
changes to a bilious, stercoraceous, or even fecal character Dis- 
tension of the abdomen is usually present, but its amount and 
characters vary with the site of the lesion Signs oLconstitutional 
depression, and„e\haustion follow m a short time, the pulse becoming 
weak, rapid, and thready, the temperature remaining subnormal 
t (e\cept occasionally after the supervention of peritonitis, when it 
iliay rise a few degrees), the face looking pulled and draivn (facies 
Hippocratica), and the abdomen being distended and painful Finally 
the patient, if unrelieved by treatment, dies, and usually within se,veii 
tfij,en days from the onset, owing to exhaustion or perforative peri- 
tonitis Constipation may be absolute from the first, not even flatus 
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being passed, but at any time the lower bowel may empty itself, and 
raise false hopes as to the prognosis 
The Special Forms of Acute Obstruction must now be considered 
seriatim i 

i Strangulati on b\ Bands 01 Adhesions thiouffli Apertures, etc — 
Causes > /” T ", ' '/,</%,, i i <■ an- usually the result 

of old plastic peritonitis off a locahzed“and chronic character The 
greatest variety is met with in the appearance and situation of these 
adhesions , most frequently they are single and 
cordlike , sometimes they are broad and mem- 
branous, constituting a false ligament , or, again, 
they may be multiple A common situation is 
between different parts of the mesentery, or 
between, .the mesentery and some other viscus, 
the cause being either disease of that viscus 
(usually a pelvic organ, the csecum, or the 
appendix), or inflammation of a mesenteric 
gland with localized peritonitis Two methods i 
of producing strangulation exist, either the, 
bowel passes under the arch or loop formed 
by a short constricting band, and cannot return 
(Fig 407) , or, if the band is long, it may form) 
a loop or noose through which the bowel 1 
passes, and so becomes strangled (Fig 408) 

{b) Cords formed by the omentum result from union between its fimbriated 
extremities and some part of the viscera or parietes, forming at first a 
broad band-like adhesion, which is gradually moulded into a rounded 
cord by the constant dragging and pulling to which it is subjected 
They are usually coarser and thicker than those due to peritonitis 
The mechanism of strangulation is identical, the noose form being 
perhaps the more common, since the adhesions are likely to be longer 
(c) Mechel's diverticulum (p 1006) is liable to cause strangulation when 
its free end becomes adherent either to the parietes or to the viscera , 
it is attached most frequently to the mesentery of the ileum, and 
after that to the neighbourhood of the umbilicus Occasionally the 
diverticulum ends m a fibrous cord, which may remain fixed to the 
umbilicus, or floats free in the abdominal cavity, and subsequently 
becomes adherent to some other structure, thus producing a fibrous 
cord Strangulation may be effected by bowel passing under the 
loop formed by the adherent diverticulum (d) The vcimt/oun 
appendix , appendices epiploicee, or Fallopian tubes may contract abnormal 
attachments, and thus form arches or loops under which bowel may 
pass and become strangled (c) Slits, pouches , and apa tines m the 
peritoneal investment, whether normal or abnormal, may lead to 
strangulation All external hernias may be grouped under this head- 
ing, as also those rare conditions known as internal hernia, in which 
the abdominal contents find their way into pouches in the posterior 
wall of the peritoneum, eg , into the lesser sac of the omentum, or 
the so-called fossa duodeno-jejunahs Slits may also be found m the 
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omentum or mesentery, either congenital, traumatic, or the result of 
operations 

Phenomena — This form of obstruction usually occurs m young 
people, and is, rare a fterjorty , it_constitut£S_aboi'e oneTourthjofjalJ 
the forms of internal obstruction, and the lower 2 feet of the ileum 
are most frequently involved There is commonly a previous history 
of peritonitis, but the onset is usually sudden, and the symptoms of 
„ strangulation, as detailed above, are of a typical character The 
' abdomen is flaccid at first, and not tender until peritonitis ensues, on 
about the third or fourth day There is generally no obvious tumour, 
and no peristalsis or dilated coils of intestine are to be seen Occa- 
sionally an area of localized fulness or fixed and limited tenderness 
may indicate the site of the lesion The average duration is about 
five to seven days, the patients dying of exhaustion or toxsemia 
following peritonitis 

}J2 Volvulus is the most common cause of acute primary obstruc- 
tion ofFteflarge intestine By it is meant a rotation of the gut upon 
its own mesenteric axis in such a way as to interfere not only with 
the passage of the intestinal contents, but also, sooner or later, with 
the circulation, determining a condition of strangulation Occa- 
sionally a similar result is brought about by the intertwining of one 
coil, usually of small intestine, with another The sigmoid flexure is 
the part mainly affected, although it occurs m the cmcum or small 
intestine In the former situation it is predisposed to by a long 
narrow sigmoid meso colon, so that the two ends of the loop are 
brought closely together , this condition may be of congenital origin, 
but is usually due to the traction induced by prolonged chronic con- 
stipation , a distended sigmoid hanging into the pelvic cavity drags 
upon and elongates the meso-colon, tending to approximate the two 
ends of the loop, and necessarily causing a slight obstruction at these 
spots Some irregular movement of the gut or of the abdominal 
walls suffices to cause rotation of the pedicle, and thus brings about 
the volvulus When once present, plastic peritonitis soon fixes the 
coil, whilst the pressure on the vessels causes venous congestion 
and such obstruction to the arterial supply of the gut as almost 
certainly to end m its death Distension of the coil with gas from 
decomposition of the retained feces also aggravates the condition 
Symptoms — Volvulus is rare before the age of forty, and appar- 
ently occurs more often in the male sex A history of chronic con- 
stqiation. precedes it, but the acute symptoms start abruptly Pam 
is always present, at first intermittent, but finally c onstant, and there 
is usually early tenderness over the sigmoid flexure The pam, 
vomiting and collapse are not so severe or marked as m other forms 
of strangulation, but abdominal distension from excessive flatus, and 
resulting dyspnoea and thoracic embarrassment, are very distressing 
Tenesmus is occasionally present A localized peritonitis is usually 
developed, _ but som eti mes it becomes- diffuse. " Natural-cure-is-un- 
known, the patient dying either m five or six days from collapse 
and interference with respiration, or at a somewhat later date from 
peritonitis 
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3 Impacted Foreign Bodies, which may cause intestinal obstruc- 
tion, are of three types gallston es, foreign bodies that have been 
swallowed, or intestinal concretions (en terolit hs) The general facts 
connected with their presence in themtestine have been already 
noted (p 10 xo) 

Gallstones only cause obstruction when of large size, and then 
usually gam entrance to the intestine by ulceration from the gall- 
bladder into the duodenum The usual site of impaction is m the 
lower ileum Women over Jjdtv-nrejnostjoften the_subjects_of this _ 
condition, and ther e m ay be merely a history of some inflammatory 
lesionmn- the region of the gall-bladder, and none of biliary colic 
Such patients frequently suffer from intermittent subacute attacks of 
incomplete obstruction, which, though severe for a time, are relieved 
by purgatives If the gallstone is not passed, a final acute attack 
supervenes, which begins suddenly with pam and slight collapse, 
followed by vomiting, which is constant and copious, and m twenty- 
four to thirty-six hours becomes faecal The obstruction is often 
incomplete, flatus and even feces being occasionally passed The 
abdomen is soft and flaccid, and the affected coil and the gallstone 
are rarely to be felt Necessarily the symptoms vary with the site 
of impaction, usually becoming more urgent as the duodenum is 
approached Death results from peritonitis or exhaustion 

Similarly, entcioliths are usually impacted near the caecum, and if 
causing acute obstruction the symptoms are similar to those produced 
by a large gallstone, being preceded by chronic attacks and severe 
colicky pam In thin persons their presence may be detected by 
palpation of the abdomen 

4 Acute obstruction ensues when a coil of intestine lodges across 
a tightly-drawn adhesion, the lumen afeach end being thereby entirely 
occluded, and the circulation arrested The usual acute symptoms 
follow, which may, however, be relieved spontaneously Sudden 
kinking of the gut may lead to the same result, being due to the 
contraction of fibrous adhesions or the dragging of diverticula 

5 For Acute Intussusception, see p 1114 

6 When acute symptoms are developed at the termination of a 
case of chronic obstruction, the pam from being intermittent becomes 
constant, the vomiting more violent and fecal m character, and the 
fatal termination is due to acute peritonitis, or to exhaustion and 
toxaemia Absolute constipation is always present, and the abdomen 
is much distended 

7 True obstruction is sometimes associated with acute localized- 
enteritis or peritonitis, such as is seen m appendicitis, when the 
intestinal walls are paralyzed This symptom is sometimes very 
marked, and even fecal vomiting may occur, but by careful atten- 
tion to the history and general condition of the patient a correct 
diagnosis should be reached We append a table illustrating the 
chief diagnostic points between acute strangulation and acute ap- 
pendicitis associated with peritonitis, one of the commonest causes of 
dynamic ileus 
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AcUTT InTFKN \L STnANCULATION 

AcUTF AnENDiCITlS WITH 
PrHITOMTIS 

Onset - 

Abrupt 

May be preceded by local pain 

Rigor 

Absent 

Often present 

Temperature 

Subnormal at first, rising at 
onset of peritonitis 

High at first, falling later from 
exhaustion or toxmmia 

Pain 

Severe referred to the um- 
bilicus 

Severe , usually referred to the 
right iliac fossa 

Tenderness 

Absent till peritonitis comes 
on 

Present over caxum even in 
early stages, and gradually 
spreading 

Less urgent, and seldom fecal, 
except as a late symptom 

Vomiting 

Early marked, and soon 
fmcal 

Abdominal 

parietes 

Tlaccid till peritonitis is 
present 

Tense and rigid from the first 


In most forms of d ynatru c-ileus the obst ructive phenomena are 
usually secondary to some peritomtic "trouble, or to some mtra- 
abdommal lesion which produces its own symptoms first, and then 
obstructive phenomena only as a secondary result of inflammatory 
paralysis Thus m torsion of the pedicle of an ovarian cyst, the 
patient first complains of pam, and the tumour becomes large and 
tender Should it be neglected, aseptic peritonitis ensues after a 
variable period, intestinal paralysis follows, and obstructive symp- 
toms of a distressing type are produced, which will probably prove 
fatal, even if the cause is removed 

The diagnosis and method of examination of acute obstruction are 
dealt with at the end of the chapter (p 1116) 

The Treatment of acute obstruction is practically included m one 
word — Laparotomy The condition of the gut is m most cases 
identical with that found in a strangulated hernia, and although a 
few patients may recover by palliative measures, e g , enemata, 
opium, ice, etc , yet the majority would be gravely injured in the 
delay caused by their employment The danger of laparotomy 
increases directly with delay , hence, the sooner it is undertaken, 
the better for the patient Whilst preparations for the operation are 
being made, an enema may be administered to clear the lower bowel, 
ice-being given to suck, and a small dose of opium" to relieve urgent 
pam Two main objects must always be kept m mind m the opera- 
tive treatment of such cases, viz , (a) to empty the distended bowel, 
and (Zi)-to remove -the cause of the obstruction - "The second of these 
requisites is always most desirable, but unless at the same time the 
putrid contents of the upper portion of the intestine are removed, 
little real good has been accomplished, since the patient is being 
slowly poisoned by septic absorption The late Mr Greig Smith 
has declared most emphatically that ‘no operation for intestinal 
obstruction is complete if the patient leaves the operating-table with 
a greatly distended abdomen ’ Moreover, it must be remembered 
that the formation of an artificial anus is often insufficient to give 
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relief, owing to the paralyzed and distended condition of the in- 
testinal wall above Hence, in many cases it is desirable to deal 
with the engorged bowel first, and to lea\e the search for the 
obstructing body till a later date A very high death rate must 
always be expected in these cases, but statistics prove that, m cases 
where the cause of the obstruction is not at once obvious, primary 
enterostomy, if followed by a satisfactory discharge of the intestinal 
contents, gives results m many instances equal to, or even better 
than, treatment directed towards the cause of the trouble 

In the most urgent cases, where the patient’s abdomen is acutely dis- 
tended, and faecal vonntmg has been present for some time, it is not 
advisable to administer a general anaesthetic if such is attempted, 
the patient’s life is often lost from stoppage of the respiration, pre- 
cipitated possibly by a severe attack of faecal vomiting A few diops 
of cocaine may be placed under the skm, and a small incision made 
through the linea alba below thp umbilicus , the first presenting coil 
of intestine is withdrawn, and after protecting the peritoneal cavity 
with gauze or sponges is tapped with a large trocar and cannula so 
as to allow the first gush of flatus and faeces to be carried away from 
the wound The opening is then enlarged sufficiently to allow a 
Paul’s tube to be introduced and tied in, and whilst the bowel is 
emptying itself, it is fixed by stitches to the abdominal wall The 
stomach should always be thoroughly washed out with warm water 
before or during the operation 

In less severe cases, the stomach should be washed out as a preliminary 
measure before administering the anaesthetic The head should not 
be placed on a low^er level than the stomach, for fear of fluid regurgi- 
tating along the oesophagus and choking the patient , several deaths 
fiom this cause have been reported The abdomen is then opened 
m the middle line be lo>x-th e-umbili cus, and a definite search made 
for the cause of the obstruction if it is not at once obvious The 
hand is first passed to the hernial regions, and then to the right iliac 
fossa, so that the caecum may be examined If this is distended, the 
cause necessarily lies below it , if collapsed, above it In the former 
case, the condition of the sigmoid flexure should next be investigated, 
and finally, if this viscus is collapsed, the hand should be run along 
the colon, special attention being directed to the splenic flexure If 
the caecum is collapsed, perhaps the best method to adopt is to gently 
withdraw from the abdomen successive portions of gut, about a foot 
at a time These are carefully examined, and replaced by the 
assistant whilst the next portion is being withdrawal The remainder 
of the intestines during this process are protected and kept back by 
the application of hot sterilized abdominal cloths The cause of the 
obsttuction is in this way sooner or later discorered, and may be dealt s 
with accotdmg to circumstances If the intestines are too distended ' 
to allow of such manipulation, H may be ad\ isable to open or tap one 
01 moie of the dilated coils, and thus reduce the distension befoie 
pioceeding with any methodical seaich for the obstiuction 

Omental bands or pentoneal adhesions should be dmded between 
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ligatures The vermiform appendix or Meckel’s divei ticulum may 
be excised according to the method described at p 1043 A volvulus 
should be untwisted, if possible , but this is usually impracticable, 
owing to peritoneal adhesions, and in such cases it is advisable to 
withdraw the coil from the abdomen, and if the large intestine is 
involved, an aitificial anus should be made Foreign bodies are, if 
possible, displaced forwards or backwards to a more healthy portion 
of the bowel, and then removed by a longitudinal incision along the 
anti-mesentenc border, the ivound being subsequently closed by a row 
of Lembert’s sutures Of course, volvulus of the small intestine or 
gangrene of the gut, if present, may necessitate an enterectomy, but 
it must always be kept in view 7 that the essential feature of the opera- 
tion is drainage of the intestine, and therefore the establishment of 
an artificial anus as a temporary measure is often desirable , re-union 
can be effected when the gut has emptied itself 

Chronic Intestinal Obstruction 

x 

* The Causes of chronic obstruction are very numerous, and, looked 
at from an anatomical standpoint, may be divided into the following 
groups 

1 Intra-intestinal conditions, c g , impaction of faeces, foreign 
bodies, etc 

2 Affections of the intestinal wall, such as stricture, new growths, 
especially those of a cancerous type, adhesions or matting together of 
coils of intestine, contraction or kmlang of the gut from mesenteric 
gland disease, etc 

3 Compression of the bowel by tumour, cicatricial bands, etc , 
developing outside the intestine 

Fsecal impaction and the development of a cancerous growth are 
far and away the commonest causes of chrome obstruction 

The G ener al Symptoms of chronic obstruction are more or less as 
follows TBx^irtTent suffers from gradually increasing constipation, 
alternating occasionally with watery diarrhoea, spurious in nature, 
and set up partly by a catarrhal enteritis due to the irritation of re- 
tained faeces, partly by decomposition of the faecal material At 
irregular intervals more severe symptoms arise, consisting of pain, 
colic, vomiting, and absolute constipation, owing to some temporary 
complete obstruction, as by the impaction of a mass of undigested 
food or faeces, assisted perhaps by a valve-like fold of mucous 
membrane across the passage The abdomen becomes distended, 
and coils of gut may be seen in a condition of active peristalsis 
These attacks usually pass off after a time, a copious evacuation ox 
the bowels taking place, either naturally or after the administration 
of a purgative Finally, one of these seizures persists and destroys 
the patient, either by exhaustion or perforation followed by peri- 
tonitis, unless suitable treatment is promptly adopted The vomiting 
is never such a marked feature as m acute obstruction, until the final 
stage, when it becomes fascal The abdomen is always more or less 
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distended and Ijmjnmlu, and its con lout vanes with the site of the 
obsti uction , if this is situated above llicileo accal \alve, the swelling 
is mainlyccnlt.il, whilst if m the tectum oi lowei portion of the 
colon, it is most niaiked in the Hanks Distended coils of intestine 
can be plainlj seen thiough the abdominal walls in thin subjects, as 
also evident penstahis When ausing fiom simple stuctuie, no 
lumom is to be felt , but if due to malignant disease, and if the 
abdomen is not \eiy distended, the giowlh may possibly be detected 
Faical Impaction occurs m adult females who have pieviously 
sufleied fiom chionic constipation 
Ihc c.ecum and sigmoid ilexmc aic 
the most common scats of obstnic 
tion, but the li ins\cise colon is not 
unfrequentl) affected (Pig 409) A 
doughy tumour may often be felt at one 
of these spots, which can m some cases 
be indented with the ftngets, whilst m 
otlieis it may be of stony lmidness 
The sui face of the mass is usually more 
or less nodulated, and the intestine 
tender from the accompanying inflam- 
mation The tem pet at ure is often 
raised, fiom lo\ic absorption thiough 
the intestinal wall, and theie may even 
be a rigor 'I he acute symptoms are 
always preceded by a prolonged period 
of malaise and ill-health, the appetite 
being defective, the breath offensive, and the longue foul On 
rectal examination the presence of scybala may often be detected 

The special symptoms arising from the other conditions winch 
gne rise to chronic obstruction, such as stenosis of the bowel, have 
been already referred to (p 1013) 

The Diagnosis of chrome obstruction is obvious, but it is often by 
no means easy to ascertain the exact cause of the tiouble A 
thorough investigation of the case, according to the plan given here- 
after, must be undertaken, and by this means some conclusion may 
be arrived at as to the nature and seat of the obstruction 

The ^T reatm ent of chronic obstruction is always a matter of diffi- 
culty and anxietyf owing to the uncertainty often felt as to the diag- 
nosis It ought to be possible, bowevei, to decide whether the block 
is located in the large or small intestine, since the character of the 
abdominal distension and the symptoms are tolerably distinctive m 
the two forms 

If the case is not of the most urgent type, the patient is put to bed, 
the diet restricted to fluids, and belladonna, combined with small 
doses of calomel," administered AtThe same time copious enenmta 
should be given two or three times daily, and preferably in the genu- 
pectoral position, or lying on the right side with the pelvis well 
raised Purgatives are studiously avoided, as also opium , probably 
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the patient has taken plenty of the former before coming- under 
observation, whilst the latter, although it may check vomiting and 
relieve pam, is certain to mask symptoms, and thus prevent the true 
course of the disease from being watched Should the symptoms be 
urgent irom the commencement, or the treatment suggested fail, the 
ques ion o operation has to be faced If the obstruction is located 
in the small intestine, a laparotomy must be undertaken, using the 
same precautions as in acute cases If the cause of the trouble is 
easily found, a coil situated just above is withdrawn from the abdo 
1 men, opened, and a Paul’s tube subsequently tied m so as to allow 
retained fecal material to escape It is wiser not to deal with the 
' l ocal trouble (unless strangulation is present) until the urgent symp- 
oms have disappeared If, however, the patient’s condition is 
serious and the site of obstruction cannot be readily found, any dis- 
tended coil may be withdrawn and opened The practice of allowing 
umerous coils of intestine to escape in order to facilitate the e\- 
pJoratmn of the abdomen is not to be recommended 

When the cause of the obstruction is located m the large intestine, 
colotomy is usually required The lumbar operation may possibly 

nr.£ n ^f rta i ken ’ but } he ma J° nt y of surgeons at the present time 
prefer the iliac proceeding, although the peritoneum has to be opened, 
and the risk of fecal contamination is thus increased If the rectum 
or sigmoi exure is clearly the seat of the trouble, the usual incision 
* f t? Slde , can be 1 ? lade > but lf there is no indication as to the 
for ^ i th f “Jon invoked, a median laparotomy is perhaps pre 
feraWe a distended portion of the gut being withdrawn and tapped, 
and a Paul’s tube tied in 

. peritonitis, where the intestines are hopelessly matted 

ugether, but little can be done beyond the administration of enemata, 
P?, SS1 h abdomina l massage The history of the case will 
\ then fe avoided ^ SUgg6St ltS nature > and operative treatment should 

Ifecal impaction requires the regular and repeated administration 
o arge enemata, given through a long tube, whilst hpll^dnnna. and 
Cf1 inrnpi may also be administered Should hard scybala be lodged 
m ie rectum, it may be necessary to break them up in situ, and 
remove them piecemeal 

/fe , ') 

i ' { 1 

• Int ussusce ption 

r~By Intussusception lsjmeantThe protrusion or invagination of one 
part ofTTie intestine into another, giving rise to "’the condition dlus- 
trated in Fig 410 The constituent parts are" seen more‘~diagram- 
matically m Fig 41 1 The_upper portion is always prolapsed into 
e ower, except occasionally during the irregular peristalsis which 
a ves p ace during the death-throes The mvagmated portion (a) is 
nown as th e mtiisjuscejjfum, whilst the lower portion (b) into which 
t-ii ^ r ° TU , e ° r S knowifes the mtjissiiscipiens An intussusception, 

, consis s of three layers — the outer or cnshe athtn g layer (1 ), an 
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inner or aiiaing lnyei (m ), and between the two the ) dinning layer 
(11 ) Not only does the intestine cntei, but with it a certain portion 
of the mesenteiy; and it is to the constriction of the vessels con- 
tained tlieiem, and latci on possibly to then complete obsti action, 
that the 11101c senous phenomena ate due, c g , gangienc, peifoiation, 
or ruptuie of the gut. In 
addition to this, actual ob- 
struction to the passage of 
the intestinal contents may 
be brought about by the 
| ti action of the mcsenteiy, 
j which icndcis the otifice of 
r the mtussusceptum slit like, 

| by the swelling and con- 
j gestion of the intestinal 
wall, or peihaps by the 
\ impaction of a portion of 
' undigested food w ithin the 
.lumen of the gut Pento- 
mtis usually follows, being 
* possibly due to the in\asion 
of a portion of the damaged 
intestinal wall by the B coh 
or other intestinal organ- 
isms If limited in extent, 
it may merely lead to lrre- 
ducibility of the intussus- 
ception, owing to adhesions 
forming between the serous 
coats of the entering and 
returning layers In other cases, and especially wdien ulceration or 
gangrene is present, a diffuse pentomtis may be lighted up, and this 
may result in the death of the patient The bowel above the site of 
invagination becomes dilated, and possibly stercoral ulcers may be 
formed, particularly m the more chronic cases 

The Cause of intussusception is generally stated to be ltregularand 
violent peristalsis, however induced, whether by the presence pfirritat- 
mg jngesta, or by the existence of polypoid tumours, mahgpant 
growths, or possibly worms , the presence, of scybalous masses of 
fseces may also lead to its occurrence In a few cases injury, e g , 
blows on the abdomen, or severe strains during jumping, have been 
held responsible for its onset 

Intussusception is met with m four chief situations (1) The iho- 
jacal variety is much the commonest, constituting 44 per cent of all 
cases (Treves) In it the ileum is protruded into the colon, the apex 
of the mtussusceptum being formed by the lleo-caecal valve Owing 
to the great mobility of the ileum, a considerable portion of gut may 
be thus mvagmated, and a good many cases have been observed m 
which it has actually projected through the anus (2) The entenc 
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variety m\ olvmg the small intestine comes next in order of frequency, 
being met with m 30 per cent of the cases It is most often seen m 
the lower jejunum, 'and is rarely cf great size (3) The colic form 
may occur at any part of the colon or rectum, and, owing to the fixity 
of this portion of the gut, is limited in extent It is met with in about 
iS per cent of the cases (4) The ilco colic only occurs m 8 per cent , 
m it the ileum is protruded throrigiTTherileo-caecal valve, which for a 
time retains its normal position , but after the intussusception has 
attained a certain size, the valve and caecum are also invaginated into 
the ascending colon Ig__each of these varieties, .except the last, the 
intussusception grows at tlie expense of the, external or enibeathing 
layer, the apex of the protrusion being always formed by the same 

portion of gut , but in the ileo-colic 
variety, as just stated, it increases 
by the passage of more and more 
of the ileum through the valve, 
after a time this stops, and is re- 
placed by the ordinary form of 
growth 

Intussusception is occasionally 
met with as a post-moi f cm pheno 
menon, due to the irregular intes- 
tinal movements occurring during 
the death crisis The condition ,is' 
recognised as being of this nature 
by the absence of inflammatory 
signs, by the fact that it is some- 
times due to a reverse peristalsis, 
and by more than one mtussuscep 
tion being present 

The Clinical History varies ac- 
cording to whether the condition is 
acute or chronic 

Acute-Jntussusception occurs most 
frequently in _ young -children, the 
onset being usually sudden The 
child is attacked with seaiene— pam, possibly l ocalized and more or 
less paroxysmal at first, but_ rapidly becoming^ continuous, .and 
diffused oveFThe abdomen This is followed by vomiting, which, 
however, is l^ssjsevere than m acute strangulation, and not so often 
fseculent The patient rarely suffers from absolute constipation, 
jdiarrhcea and the discharge of b lood-s tained mucu s, perhaps 
/a ssoc iated with tenesmus, being common ’Collapse soon super - 
Ivenes, and m the worst cases this may be so severe as to kill the 
patient within twenty-four hours , otherwise a fatal issue from 
exhaustion or peritonitis is reached within a week On examining 
'the abdomen, but little distension or tenderness is noted, unless 
acute peritonitis is present , m about half the cases a distinct 
tumour ca14.be felt, cylindrical in outline, and sometimes described 



Fig 41 1 — Diagram of Intus 
susception 


a, Intussusceptum b mtussus 
cipiens I , ensheatfring layer , 
II , returning layer III , entering 
layer 
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as ‘ suisagc- 'shaped,’ follow me; the com sc of the intussusception 
and genet ally cmxed, owing to the ti action of the mesentery In 
the ileocecal \«uiely it extends from the light iliac fossa acioss 
the bum of the pelvis to the left, the colon being dragged downwards 
/ Fins may be associated with an absence of resistance in the light 
/fossa, which feels empty, constituting what is known as the' signede 
/ Dance’ In other cases the tumom may he more limited, and dis- 
tinctly mo\ cable 

A natural cure occasionally follows, resulting either fiom spon- 
taneous 1 eduction, 01 fiom sloughing of the lnlussusceptum, whilst 
the peritoneal cauty is shut off by a circle of plastic lymph uniting 
the ensheathmg and enteung lajeis of the gut When the latter 
takes place, the subsequent condition is not very satisfactory, owang 
to the formation of a fibious stucture 

Chrome Intussusception ocgursjuore Jiequently uuadults than in 
children, the onset being gradual and the course vaiying widely in* 
different cases The patient complains of intermittent attacks of] 
pam of a colicky natuie, which recur at intervals, the attacks becom- ,i 
mg more frequent and prolonged as the case progresses Vomiting 
is often but little maiked dunng the intei missions The bowels are 
irregular m their action, and there is sometimes a blood-stained 
mucous discharge 'I he general condition is not at first much 
affected, but as the case progresses, emaciation and general asthenia 
may supervene On examination, the abdomen is found to be flaccid 
and free from tenderness, although visible coils of intestine may be 
observed in some cases, and perhaps a tumour felt The symptoms 
are rather those of subacute enteritis and chronic obstruction than of 
strangulation, and the case may be brought to a fatal termination 
either by an acute attack of obstruction or by peritonitis It may, 
however, last a long lime before being recognised 

Treatment — In the most acute forms of the disease but little can 
be done, owing to the extreme prostration of the patient , but m the 
less sex ere and m the chronic cases much can be attempted to prevent 
a fatal issue 

In acute intussusception the patient should be at once placed under 
the influence of opium, in order to still peristalsis and prevent the 
increase of the tumour Inflation, of the boxvel with air, or the injec- 
tion of copious enemata of xvarm xvater or oil, may then be carefully 
undertaken NcmuI due-force should be employed m this proceeding, 
and a hand placed over the tumour may enable the surgeon to detect 
xvhether or not it has been successful It is performed by raising the 
patient’s pelvis and inserting into the rectum a catheter, with which 
is connected an mdiarubber tube and funnel, held about i 3 or 2 feet 
abo\'e the abdomen Should this not succeed, laparotomy~should be 
performed xvithout delay, and the condition of the intussusception m- 
X'estigated An attempt is then made to reduce it by grasping the 
tumour m one hand and gently trying to peel off the ensheathmg 
layer from the upper portion of bowel, which is steadied by the other 
hand In about ha lf the cases,. reduction is impiacticable, owing to 
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the presence of adhesions, and if the general condition of the patient 
is fairly good, the intussusception should be removed and the divided 
ends of the bowel united by suture If, however, the patient is in a 
condition of profound shock, all that can be done is to fix the bowel 
in the wound, and make an artificial anus The results of these pro 
cedures are anything but encouraging, for F H Wiggin has shown 
that few children recover if anything more than simple reduction is 
required during a laparotomy 

Chronic intussusception is more favourable in its prognosis It is 
frequently unrecognised until an exploration of the abdomen is made, 
and hence reduction by inflation is not commonly attempted In 
some cases the tumour may be reduced by simple manipulation, but 
as a rule too man)' adhesions are present Excision of the mass should 
theh be undertaken, and the results gained have been very encouraging 

7 

J Diagnosis and Method of Examination of a Case of Intestinal 

qft, Obstruction 

sy 

' A grave responsibility rests upon the medical attendant in ever y 
case ot obstructio n The condition is incompatible with life beyon d 
a few day s, and the time occupied m observing the patient and making 
up one’s mind as to the nature of the case is valuable time lost, which 
may rum the patient’s chances of recovery There are t hree thing s 
to be avoided in conducting a case of this nature (1 ) Puigativcs — 
The patient has probably taken plenty before sending for assistance, 
and the only result to be expected is an increase of pain and vomiting 
(n ) Opium has its place m the treatment of obstruction, viz , in 
relieving the agony associated with its onset , but beyond this it 
merely masks symptoms, and can do no good but comfortably to con- 
duct the patient to the graveside It causes intestinal paralysis, and 
therefore may check the most distressing symptom, vomiting, but it 
aggravates the condition which needs treatment (m ) Delay in send- 
ing for surgical assistance is responsible for more deaths than is the 
condition itself When once the gut has become generally paralyzed, 
there is but little hope for the patient 

In the investigation of a case various problems of some difficulty 
have to be solved, and it is well to undertake this task methodically 

1 The medical attendant must satisfy himsejf that oh spqir.tion 4 s 
present, and not merely aggravated constipation In the latter, how- 
ever, flatus passes readily, and the general condition is not much 
impaired In obstruction there is usually a complete arresLoflflatus,^ 
and abdominal pam and vomiting often point to the existence of some 
serious lesion 

2 It is essential to ascertain whether the obstruction is dynamic ql 
mechanical The differences and distinctions between theseha've been 
already alluded to (p 1103) 

* 3 The question as to whether the lesion is acute or chipp ie must 

next be settled The initial severe pam and collapse, the rapid onset 

* Medical Recoid, January 18, 1896 
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| of tomitmg, t ha localized spot of fixed tenderness , and the quick 
depreciation of the patient, all point to some vasculai lesion of the 
intestinal wall, which will pio\e fatal m a few days unless suitably 
treated On the othei hand, chronic cases die often preceded by 
constipation and othei tioubles of defecation , they come on gradually, 
and are at first unaccompanied by constant pain and vomiting, 
although colic of a sexeie type may be piesent The examination of 
the abdomen is also of the greatest assistance , in acute cases intes - 
tinal paiahsis dominates the pictm- n , in chronic cases, vigoious 
penstalsis can be telt andolten s p e n nnlccg.i.ho-.piticnt, Eap^bejSS Tt 
too long 

' 4 An effoi t must be made to detei mine the s ite and natmc o f the 
lesion As to the question of site, the following points may be noted *■ 
(tf) When the uppn pait of the small intestine is in\olved, the \omit- 
mg is early, tumultuous, and persistent , the vomit is bilious, but not 
faxal Abdominal distension nnolves the epigastrium, and paiticu- 
larlj the stomach The lowei part of the abdomen may be letracted 
Collapse is early and lapidly increases The t.lnrs t 1< - imjdakvfcho 
unnai v secretion sligh t or e\ en suppi essed , gas and fasces mav pass 
from t he. Inwpr hAu.t>l~ " 

(h) When the Iowa pait of the small intestine 01 or cum is involved, 
faeces and flatus cannot pass , the vomiting becomes faecal , meteonsm 
is marked, and invokes the central part of the abdomen, the flanks 
not being affected In chronic cases penstalsis is very eudent 
(r) When the colon or icctiim is the site of obstruction , the symp- 
toms are more chronic as a rule, and even m acute cases, such as 
volvulus, the initial collapse is slight Vomiting is later m appear- 
ing, but may, of course, become faxal Meteonsm may be very 
marked, and involves the flanks as -well as the centre , sometimes it 
is possible to recognise that the lesion is not low'er than the splenic 
flexure by distension of the left flank being absent 

The determination of the natmc oi the case will largely turn on the 
patient’s previous history, and not uncommonly one has to admit that, 
although one can locate the site of mischief, there is no clue as to its 
nature beyond the generalizations learnt from statistics 

The actual examination of the patient is carried on along the 
following lines 

, 1 The Previous History of the case should be carefully gone into, 
in order to ascertain whether or not the patient has suffered from 
biliary colic, ch ronicxonstipation , ac ute diffuse or local ized penfnniJ-ig, 
u termg* tf exangementS ' sy philis or dysentery , etc 
~2 T he History of the Present Attack, should then be considered, 
noting especially the manner of onset, whether acute or gradual, the 
duration of the symptoms, and whether or not preceding subacute 
attacks have occurred from time to time 

3 The more prominent Symptoms must then be considered 
(ff) Collapse is due partly to reflex nervous disturbance, partly to 
the absorption of toxic materials, and partly to withdrawal of fluid 

* See Tavel, Revue de Chu uigie, August, etc , 1903 
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from the body as a result of the vomiting , the portal area is also 
much engorged, and this adds to the want of fluid in the systemic 
circulation The nervous cause is most active m the early stage of 
acute obstruction, especially m infants, whilst the toxic is largely 
responsible for the exhaustion seen at the end of an acute attack or 
in the chronic variety Hence c ollapse is early in acute cases, late 
m chroni c Moreover, the higher the lesion. the greater the shock , 
Owing to the fact that the upper portion of the bowel is more 
intimately associated with the sympathetic nervous centres 

(b) Pain is a very marked symptom , being usually referred at first 
to a httle a hove t he umbilicus , and is more severe m lesion s-of the 
small int estine thnn in the .onion It vanes greatly with the com- 
pleteness or not of the obstruction This matter has been especially 
emphasized by Treves, who has pointed out that when the obstruc - 
t ion is but partial the pain is intermittent, whilst when the black is 
c omplete the pam becomes continuo us Hence in acute strangula- 
tion pain is almost invariably constant, whereas in stricture it is 
markedly intermittent and of a colicky nature The amount of pam, 
moreover, varies with the nervous excitability of the patient , it 
is increased by anything which induces peristalsis, c g , food or 
purgatives, and itus„dnnimshed-on'the supervention of gangrene 

(c) A bdominal tenderness is rarely observed in the p arly ^tngds T -bai»g' 
caused by th e o nset ot peritonitis 

(d) Vomiting is an almost invariable accompaniment of obstruc- 
tion Tts cause has been already discussed (p 1102) When the 
obstruction is situated in the jejunum or upper part of the ileum, 
the vomiting is never really faecal in character, although, if it has 
been temporarily checked by opium, the ejecta may be exceedingly 
offensive and dark m colour, owing to decomposition , true faecal 
vomiting can only come from an obstruction to the lower ileum or 
colon 

(e) Qpnstifiaii on, although usually present, is not necessarily 
absolute, as it is possible for the lower bowel to be emptied in cases 
of obstruction, whilst the patient sometimes passes- a . mn twa— a» 
gangrene supervenes or death is approachin g 

4 A most "careful Physical Examination must now be instituted 

(a) An inspection of the uncovered abdomen should first be made 
The amount and character of the distension is observ ed, aud_wheth£r 
or not it is situated in thecentreTas when small int estine is involved, 
or m the flanks when the_ohstrnr.tion is m the rectum or sigij i p id 
flexur e" T he existence of visible peristalsis or enlarg ed coils ot 
intestine should be noted . such are rare ly seen in the amto-ensgs, 
but may be very, evident in the chronic form s Sometimes one coil 
remains persistently distended and always at the same spot , its 
appearance always suggests that the site of obstruction is not far 
away The rise and fall of the abdomen during r espirati on should 
be watched to ascertain whether the movements are equal on both 
sides , or if any prominence, such as would be caused by a tumour, 
is noticeable The genera ] /-o-ndifion nf -t-h Q patoen t, whether 
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emac jate^-cu: not, as also the appearance of the face an d the p osition 
ir Twhich~iie lies, shou ld be obser\ ed 

(6) All the normal and nhnor mn] hernial apertur es are thoroughly 
investigated, as also the rectum a nd vagina " 

(r) T.he,-abdo 'fi,pri jsJSSHuIS palpated, so as to ascertain the 
existence of any tumour or increased resistance of the abdominal 
walls 

(d) Pi missio n may also throw some light on the case 
(c) Finally, some information may be gamed by the use of 
c ncmaia When the obstiuction is low down and not far from the 
anus, it may be impossible to mtioduce more than a small quantity of 
fluid, and this in spite of modifying the position Too much reliance, 
however, must not be placed on this sign It is also desirable to 
rpiseutete— the colon during the administration of a large enema , 
it is sometimes possible to hear gurgling sounds as far round as the 
ceecum, indicating that the large intestine is free from obstruction 
We would call attention here to the fallacy of using a long tube in 
the expectation of being able to pass it into the sigmoid flexure A 
careful study of the rectum and its vahes will show the difficulty 
of this, whilst the use of the genu-pectoral position renders it 
unnecessaiy 
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AFFECTIONS OF THE RECTUM AND ANUS 

The tectum fiom the anatomical standpoint consists of the lowest 4 inches of 
the intestinal canal, but foi the surgeon it represents the lowei 6 or b inches 
which can be leached moie or less fiom the anus Examination of the ucium 
is cairied out by the following methods 

1 Digital Examination, in which the index finger is inseited thiough the anus 
Soap should be smeared under the nail and into the semilunar fold at its base, so 



Fig 412 — Examination of the Rectum b\ Martin s Proctoscope 

The patient is in the genu-pectoial position, so that when the pioctoscope is 
introduced air iushes in and distends the lectum , the observei, utilizing 
eitliei an electric head-lamp 01 a laryngoscopic minor, can easily see the 
interior In the above diagram the projection of Houston’s valves is clearly 
indicated 

as to prevent faecal matter fiom lodging, and vaseline may be applied both to 
the finger and to the anus to facilitate introduction It is, of course, advisable to 
have the bowel unloaded by purgative or enema befoie an examination is made 
The patient lies on the left side in the gynaecological position, and the intro- 
duction of the finger is usually less painful if he strains down at the same time 

1120 
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V bummnl examination can be conducted with the tin get in the i echini, met the 
othei lnnd pleased deeplj o\ci tlic patient’s. liypogastrmm Although the gtc.it 
nnjout} of icetat lesioiib oeeui within the low ext inch and a half of the bowel, 
the surgeon must nevet omit to cxplotc the uppet part of the leetum, as an 
unsuspected pohpus 01 tuinoui may often be diseoveicd in this waj , the pelvic 
panetcs should also be included m the scope of the mvtsligihon 

2 The mtioduelion of the whole hand Ins been leeoininendcd by some, but 
the hand must be umixu ilh small which can be thus utilised 

3 Visual Examination is a most valuable piocceding Mai tin’s f'toclascopt, 
(Fig 412) is the most suit ible appliance to use for this put pose, but an oidinaiy 
Fergusson’s speculum inswers well Hie piticnt is placed in the genu-peeloi al 
01 in m elevated hthotomv position , the founci is prtfci able, in that it allows 
intestines and uterus to diop foiuaids aw.aj from the icctuin Two index 
fingets, well gicised me! held back to back, aie then intiodueed into the bowel, 
and the anus well stretched in sevtial axes, so tint its muscular tone is lost fot a 
time The proctoscope can then be intiodueed, and it will be found that if the 
patient is in the cotrcct position the. rectum becomes ballooned by an intush of 
au, and its mlerioi can be clcarlj seen , ahead-lampoi a laiyngoseopie nmioi is 
sometimes useful 111 01 del to illuminate the mtei 101 Houston’s valves stand out 



ABC 
Tig 413 — Three Vaiuetils of Malformation or Rectum (Tillmanns ) 


In A the bowel ends at the brim of the pelvis in a cul de sac, and there is no 
evidence of an anus in B the anus is also absent, but the bowel opens into 
the bladder in C the anus and bowel are only separated by a small space 

4 

clearly, and often obstruct the view of the upper pait, but they can usually be 
pulled aside by a hook, or pushed aside by the speculum, or even if necessaty 
they can be divided In this way 6 inches, if not moie, of the bowel can be 
brought under the eye of the surgeon, and topical applications can be made 

Congenital Malformations — Imperforate Anus or Rectum — The 
lowest portion of the intestinal canal arises from the union of two 
separate divisions The upper, developed from the lowest portion of 
the primitive hind-gut, is originally 111 communication with the bladder, 
and forms a joint cavity or cloaca, the two, however, being early 
separated , the posterior segment, which becomes the rectum, extends 
down into the pelvis, to be joined by an epiblastic pit or involution 
growing m from the perineum, known as the ‘ proctodeum ’ Failures 
m typical development may be due either (a) to the proctodeum being 
absent or stenosed, (6) to the rectum being absent (Fig 413, A) or 
retaining m measure its cloacal condition and opening into some other 
viscus — c g , the bladder, urethra, vagina, or vulva (Fig 413, B) , 
or (c) to want of union between the upper and lower segments 

7i 
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(Fig 413, C) The following are the chief clinical varieties of 
malformation met with 

(I) Absence of the anus, with or without development of the 
rectum, which, if present, may open in some abnormal situation 
In such cases, the important question to be settled by the practi 
tioner is the existence or not of a rectum, and this, unfortunately, 
cannot always be determined without an open exploration through 
the perineum , if, however, during crying and straining there is a 
distinct bulge in the middle line at the spot where the anus should 
be, there is every likelihood of the viscus being present If so, it is 
always distended and club shaped, usually lined with peritoneum in 
front, and often below If the rectum is absent, it usually ends near 
the pelvic brim, and is merely represented by a fibrous cord below 
that level (big 413, A), whilst the bony pelvis is often atrophic and 
its outlet much reduced in size Thus in one such case an interval 
of only 1 inch was present betu een a sound passed into the urethra 
and the tip of the coccyx 

(II ) A membranous septum may persist between the upper and 
lower segments, placed about an inch from the anus, and allowing 
the retained meconium to push it downwards This is the type of 
malformation most commonly observed (Fig 413, C) 

(111 ) An anus is occasionally present, whilst the rectum ends 
blindly above the pelvic brim, or opens elsewhere 
fiv ) The anus, though present, may be contracted 
The Treatment of these cases must be instituted at as early a date 
after birth as possible, so as to prevent intestinal obstiuction 

Anal stenosis is readily dealt with by regular dilatation with 
bougies 

Where a membranous septum persists between the proctodeum 
and rectum, a large trocar and cannula may be passed through it, 
and the meconium allowed to escape , the aperture thus made is 
enlarged, and maintained by the subsequent passage of bougies 
Where the anus is absent, whether there is any indication of the 
presence of a rectum or not, a penned incision is first made through 
the site of the anus, and carried upwards and backwards along the 
concavity of the sacrum strictly m the middle line for not more than 
2, inches It is an open question whether it is justifiable to proceed 
further by removing the coccyx and part of the sacrum (Kraske’s 
operation, p 1138), since the membranes of the spinal cord extend 
nruch^ further down in the infant than in- the adult If found, the 
dilated’an'd hmlbous cul-de-sac is drawn down as far as possible, and 
opened towards its posterior aspect , the mucous membrane is then, 
if feasible, stitched all round to the skin so as to leave no surface 
to granulate, thereby preventing subsequent stenosis In cases 
where no rectum is present, colotomy must be performed, and by 
preference the iliac operation, since the space between the crest of 
the ilium and the last rib is exceedingly small m an infant When 
once a passage for the faeces is established, abnormal openings into 
the bladder, etc , usually close without difficulty 
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Various malformations in connection with the post-anal gut have 
been already described (p 722) 

Injuries of the rectum are usually due to falling on some pointed 
body, such as a stick or railing, or upon a piece of broken china 
They are sometimes due to the forcible introduction of foreign bodies 
by lunatics or criminals They may merely involve the mucous 
membrane, or may penetiate the perineal tissues, enter the bowel, 
and penetrating the upper wall, lay open the peritoneal cavity. 
Haemorrhage, pain, and shock follow, and acute pentomtis if the 
serous membrane has been encroached on Inflammatory troubles 
may involve the peri-rectal tissues, and sinuses may result from 
suppuration A thorough examination must be made under an 
anaesthetic, and the wounds either sutured or left open to granulate 
In women the recto-vaginal septum may be torn, but the surgeon 
need be in no great hurry to interfere, since the opening usually 
closes as cicati ization progresses, in some cases, however, where 
the lesion is of some length, and the margins not bruised or inflamed, 
immediate suturing may be desirable If the peritoneal cavity has 
been laid open, a laparotomy is usually required m order to cleanse it 
and close the wound , if, however, the wound is small and the rectum 
at the time of injury empty, it may be justifiable to delay interference 
till some sign of inflammatory reaction shows itself, a piece of 
sterilized gauze packing in the rectal wound will often suffice to limit 
the inflammatory mischief Peri-rectal inflammatory complications 
are dealt with as they arise 

Foreign Bodies are derived from various sources Most frequently 
they ha\e been swallowed, and have traversed the intestinal canal 
Fish-bones and small tooth plates are most commonly seen, and 
they usually lodge just above the anus m one of the so-called 
{ pouches of Morgagni ’ They give rise to severe pain, especially on 
defalcation, and possibly to some form of peri rectal abscess Large 
gallstones are sometimes lodged in the lower end of the rectum, just 
above the sphincter, as well as a Murphy button when it has been 
set free Foreign bodies may be introduced from without, and cause 
various forms of traumatic inflammatory lesions 

Inflammation of the Rectum ( ProcMis ) causes pam of a bearing- 
down-character, a sensation of fulness, constantly recurring tenesmus, 
accompanied by a 'discharge of mucus, muco-pus, or blood It may 
arise from any local source of irritation, e g , the presence of foreign 
bodies, or of a polypus, parasites, or piles , gonorrhoea is an occa 
sional cause — in women possibly owing to infection from the vaginal 
discharge, m men probably from direct infection In dysentery the 
rectum is often involved as well as the colon, and extensive ulceration 
may be present If the inflammation becomes chronic, a simple 
fibrous stricture may result Treatment — Injections of lead and 
opium or of borax may be used locally, whilst the patient is kept m 
a recumbent position and on a low diet, the bowels being regularly 
opened by the administration of laxatives or enemata If much 
bleeding is present, hazeline will often serve as a useful styptic 

71 — 2 
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Thread-worms ( Oxyurts vcnmciilaus) are the most constant source 
of irritation of the rectum m infants and children They give rise to 
pruritus am, a discharge of muco pus, and many reflex phenomena 
In treating such a case, a sharp purgative may be given every 
morning (eg, pulv scamm co , grs v), and salt and water or an 
infusion of quassia used as an injection 

The Bilharzia hsematobia is occasionally found in the rectum as 
well as in the urinary passages (p 1196) It gives rise to fibro 
adenomatous polypi, in which the ova can be readily demonstrated , 
they are rounded or oval bodies, differing from those found in the 
urine m that they possess a lateral spme-like projection, whilst m the 
latter it is terminal Considerable tenesmus, diarrhoea and discharge 
of blood are present, and the haemorrhage may become so abundant 
as to destroy the patient’s life, especially when urinary symptoms 




Fig 414 —Diagrammatic Section of Abscesses situatld near the Lower 

End of the Rectum 

L A , Levator am E S , external sphincter I S , internal sphincter , IRA, 
ischio rectal abscess , A A , anal abscess S M A , submucous abscess , 
P R A , pelvi-rectal abscess 

are co-existent They occur in children who have been in South 
Africa, and, unfortunately, no satisfactory treatment is known 

Rectal and Pen-iectal Suppuration — Many forms of abscess are 
found in and about the rectum, and inasmuch as they are very liable 
to leave behind troublesome fistulous tracks, it is important that they 
t should be clearly described As regards causation, they are, of 
f course, due to germs, and these most commonly are derived from the 
| bowel as a result of the impaction of foreign bodies, the extension of 
[ ulcerative processes, or the suppuration of piles Occasionally the 
| trouble starts from the skin around the anus, and sometimes the pus 
; reaches the pen-rectal tissues from other viscera — e g , the neck of 
the bladdeig.-prostate, etc — or from above m connection with spinal 
or pelvic abscesses Not unfrequently the abscess is attributed to 
ln JF r X-°k T .t9-Aold,.as from sitting on a damp stone or a draughty 
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closet These -laltei, if having any influence, are merely the final 
exciting agents 

1 An Anal Abscess founs immediately under the anal integument, 
and superficial to the sphmctei (l'ig 414, A A ) , it is usually due to 
inflammation of one of the numetous sebaceous follicles m that locality 
It may be acute 01 chrome, and is one of the most frequent causes of 
fistula-m-ano It must be fieely opened throughout its whole length, 
and stuffed 

Occasionally a sebaceous follicle becomes affected, constituting a 
boil, and may infect several others If these can be dealt with early 
the trouble may be limited, but if neglected a somewhat extensive 
anal abscess may result 

2 A Submucous Abscess (Fig 414, S M A ) usually forms as the 
result of a suppurating internal pile The pus spreads up and down 
undei the mucous membrane, and gi\es rise to a blind internal 
fistula (Fig 416, 5) It is usually confined to one side of the bowel, 
and causes great pain on defalcation Digital examination is ex- 
tremely painful Treatment consists m draining it at the most 
dependent spot, close to the anus, but it may be necessary to slit up 
the undermined mucous membrane in order to ensure healing 
Considerable haemorrhage may follow this proceeding, and it is not 
easy to stop except by firm pressure 

3 Acute Ischio-rectal Abscess is due to infection of the loose fatty 
tissue filling the ischio rectal fossa (Fig 4x4, IRA) with some 
pyogenic organism, reaching it either through the perineum or from 
the bowel The B coh is usually present, and m consequence the 
pus has the ordinary characteristic offensive odour A red, painful 
swelling is noticed on one side of the anus, which is at first hard and 
brawny, but soon becomes soft and fluctuating Defaecation is ex- 
ceedingly painful, as also digital exploration of the bowel, and the 
patient is unable to sit with any comfort If left to itself, it may 
burst internally or externally, or m both directions, and a fistula-m- 
ano is very liable to follow Treatment — In the early stages the 
part should be well fomented, but when there is no doubt that pus is 
forming, a free opening should be made, the cavity washed out, and 
stuffed with some antiseptic dressing If taken early enough, rapid 
recovery may ensue without the bowel becoming involved, but when 
the mucous membrane has been encroached upon or perforated, the 
wound will not heal without division of the sphincter A T-shap ed 
or--cru .ciaj incision _is ^perhaps the best to employ m the early stages, 
as mdicated’ , m~Fig : '4i5 , the cross limb of the T is parallel to the 
fold of the nates, and should extend through the whole of the inflamed 
and infiltrated tissues 

4 Chronic Ischio-rectal Abscess is usually met with in run-down 
or tuberculous individuals during young adult life, and is not unfre- 
quently a complication of phthisis A deposit of tuberculous material 
replaces the fat ordinarily occupying the ischio-rectal fossa, and this 
after a time undergoes caseation or forms an abscess, which gradually 
spreads without pain or other inflammatory disturbance, until it 
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may extend very widely and almost entirely surround the bowel 
After it has burst, the orifices of sinuses may be found at a con- 
siderable distance from the anus The Signs and Symptoms are those 
of a chronic tubeiculous abscess An indurated and painless mass 
may be first felt in the fossa, and this slowly spieads, softens, and is 
transformed into a more or less extensive abscess sac The Treat- 
ment is as for all tuberculous deposits, viz , in the early stages, and 
if possible before suppuration has occurred, incision, remo\al by a 
sharp spoon of all tuberculous tissue, the application of pure carbolic 
l &cid, and dressing the wound with gauze infiltrated with iodoform 
Where extensive sinuses or fistulae exist, treatment as for fistula in ano 
must be adopted At the same time, suitable hygienic treatment 
is instituted, and the more so if physical examination of the 



Fig 415 — Situation of T shaped Incision required tor the Opening 

’ OF AN ISCHIO RECTAL ABSCESS 

lungs or bacteriological examination of the sputum indicates the 
existence of pulmonary tuberculosis 

5 The Eelyju rectal, Abscess (Fig 414, PRA) consists in a 
localized collection of pus m the loose cellular tissue above the 
levator am between it and the rectum It may be secondary to 
rectal lesions, such as penetration of the wall above the internal 
sphincter or extension of ulceration from a carcinoma , but not 
uncommonly it originates from pelvic lesions, and may be caused by 
pelvic cellulitis, or suppurative lesions m the meso-rectum, prostate, 
etc The ordinary phenomena of depp suppuration are produced, 
and the pus may burrow downwards through the levator am to the 
ischio rectal fossa, or may travel up and involve the pelvic peri- 
toneum Sometimes it extends laterally and may almost surround 
the bowel, causing one type of horse-shoe fistula Other collections 
of pus may find their way into this region from distant parts — e g , 
a psoas abscess from spinal disease, appendix abscesses, etc Rectal 
examination indicates the existence of a painful swelling high up m 
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the bowel As soon as a diagnosis is made, the abscess should be 
fieely laid open and chained, and if possible by an incision behind 
the anus Of couise an abscess which is secondary to a tuberculous 
spine is an e\ception to this rule , in this every effort must be made 
to pre\ ent the necessity for an opening m this region, as infection is 
certain to follow’ 

6 Occasionally a diffuse form of cellulitis involves the pen rectal 
connective tissue, not uncommonly resulting m gangrene ( gangrenous 
pcupiodiiis) It is most likely to be seen in weakly individuals and 
old people, and the symptoms are \ery asthenic in type The sup- 
puiation may extend above the levator am, and lead to deep fistulous 
tracks The parts must be freely opened up, the gangrenous tissue 
scraped away, and the raw’ surfaces tieated with peroxide of hydrogen 
The wounds aie then stuffed with iodoform gauze, and subsequently 



Tig 416 — Diagrammatic Representation of Various Forms of 

Tistula-in Ano 

1 Superficial fistula resulting from an anal abscess, 2, a complete fistula, not 
involving the internal sphincter 2” secondary track burrowing under 
mucous membrane 3 complete fistula opening above the internal sphincter 
and traversing the levator ani , 4, blind external fistula 5, blind internal 
fistula , E S, external sphincter I S, internal sphincter L A, levator am 

well irrigated twice a day Free stimulation is always required m 
these cases, but the prognosis is very bad, death being probably 
caused by acute toxaemia or pyaemia 

Fistu la-m-A no — The term fistula-m-ano is somewhat loosely 
applied to all those conditions m which suppurating tracks are found 
m the neighbourhood of the anus and the lower end of the rectum 
Many of these are merely sinuses which have but one opening 
The Cause of fistula is usually some suppurative condition, eg, an 
ischio rectal or anal abscess, m the neighbourhood of the bowel , but 
it is sometimes the result of a stricture of the gut, the inner opening 
being either above, in the substance of, or below the cicatricial mass 
This is more likely to be the case when multiple fistulae exist 

Varieties — 1 The Complete Fistula is one m which there are open- 
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mgs both externally and into the bowel When following an anal 
abscess, they are both close to the anus, and the track lies imme 
diately beneath the skin and mucous membrane (Fig 416, 1) When 
following an acute ischio-rectal abscess, the external opening is a 
variable distance from the anus, and the inner not more than 1 inch 
up the bowel, being situated m relation with the so-called internal 
sphincter (Fig 416, 2), occasionally blind submucous or sub- 
cutaneous extensions are met with branching off from this (2"), but 
not so frequently as when the fistula follows a chronic tuberculous 
abscess In the latter case the skin may be extensively undermined, 
looking blue and congested, and the fistulous tracks may burrow 
widely, opening even on the thigh, or m the perineum or buttock 
The so called h oiscsh oe fistula passes round the bowel, usually behind 
the anus, either superficial to the external sphinctei or beneath it, 
and opens also on the other side Moreover, the mucous membrane 
of the bowel is often undermined, and stripped from the muscular coat 
for some distance above the internal openmg by sinuses or an abscess 
cavity Occasionally the complete fistula which follows an ischio- 
rectal or pelvi rectal abscess opens some way up the bowel as well 
as externally, and traverses the levator am (Fig 416, 3), constituting 
a much deeper and more serious lesion 

In any of these conditions secondary tracks may form, burrowing 
m all directions, and sometimes the openmg up of these passages is a 
serious matter Thus they may run forwards to the scrotum, or 
outwards into the gluteal region 

2 The Blind External Fistula (Fig 416, 4) is the term applied to a 
sinus resulting from the opening of an ischio-rectal abscess in which 
no communication with the bowel can be discovered A probe passed 
into the wound can often be felt by a finger in the rectum with only 
the thickness of the mucous membrane between In dealing vith 
these external fistulas the possibility of the original cause being at a 
distance must not be overlooked 

( 3 The Blind Internal Fistula (Fig 416, 5) is constituted by a sinus 
opening into the bowel just above the anus Attention is usually 
drawn to the condition by the passage of pus with the motions or in- 
dependently, and perhaps by preceding inflammatory disturbance 
j The orifice can sometimes be felt by digital exploration, and on the 
j insertion of a speculum may perhaps be seen and carefully examined 
by a straight probe or one bent m the form of a hook , it is often 
associated with considerable undermining of the mucous membrane, 
land if chronic with stenosis of the bowel 

In all these conditions it is very difficult to obtain healing, owing 
to the introduction of septic material from the bowel, and to the state 
of unrest in which the parts are kept by the continuous movements, 
voluntary and involuntary, of the sphincters 

Operation — The bowels must have been completely evacuated, both 
by means of castor oil or some suitable purgative, and about an hour 
previous to operation by enema, a most important preliminary, 
not only for the comfort of the operator, but also because it is 
very desirable that no further action should be required for some 
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days The patient is placed m the lithotomy position, and the 
perineal and anal legions shaved and purified A probe is passed/ 
along the fistula into the rectum, and guided by it a grooved director , j 
along which a curved pointed bistoury is introduced, and the inter-' 
\ening structures divided In a superficial fistula, both sphincters 
may escape division, and in a deep one both may be involved , m the 
majority of cases, some fibres of the external sphincter are divided 
A careful search is made for pockets or tributary branches of the 
mam track, and such, if found, aie opened up and scraped out, under- 
mined and unhealthy skm being snipped away with scissors , bleed- 
ing points are, if necessary, tied, and the cavity carefully powdered 
with iodoform, and lightly stuffed with oiled lint or gauze soaked m 
iodoform and glycerine Pressure by a graduated compress of steri- 
lized wool should be applied by means of a T-bandage 

When a sinus extends for some distance under the mucous mem- 
brane from the upper end of the original fistula, it may not be always 
desirable to lay it open to its whole extent, since such might involve 
serions-h mmnrrhnge at a spot where it cannot well be checked It 
will often suffice partly to divide and scrape it, and then, if the mam 
fistula has been satisfactorily dealt with, it will probably heal without 
difficulty, especially if syringed out occasionally with stimulating 
lotions 

In the case of a horseshoe fistula, the sphmcterneed only be divided 
at one spot, and that usually m the middle of the horseshoe The 
whole track must, however, be opened up, the cavity scraped, loose 
tags of skin removed by the scissors, and an ordinary dressing applied 

A small superficial fistula, not extending beyond the anal margin, 
can sometimes be entirely excised, and the wound closed by sutures, 
thereby securing healing by primary union 

Aftei -Treatment — The bowels should, if possible, be prevented from 
acting for four days, and most scrupulous care taken to keep the parts 
clean The deep dressing need not be changed for the first twenty- 
four or forty-eight hours, provided that the surrounding skm is well 
flushed with a warm carbolic solution When the plugs are removed, 
fresh small strips of gauze soaked in iodoform and glycerine are 
introduced night and morning after the wound has been syringed 
On the fourth day a good dose of castor oil should be given, and sub 
sequently care taken to secure an action of the bowels daily The 
wound is allowed to granulate, and care taken that irregular healing 
does not lead to a re formation of the fistula With this object m view, 
it is often advisable to pass a moderate-sized bougie from time to time 
at the end of a fortnight 

When the incision is not carried very deeply, the patient’s sphinc-^ 
teric control after operation is unimpaired , but if the internal) 
sphincter has to be divided, all control of the bowel is lost for some 1 
time As cicatrization progresses, however, it is gradually restored, l 
and when healing is complete, control is usually perfect except when 1 
the patient is suffering from diarrhoea 

The presence of tuberculous material locally and m the lungs must 
be carefully considered and taken into consideration m advising 
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operation If the pulmonary trouble is early, there is no necessity 
for delaying operation , the patient will derive much more benefit 
fiom a stay in counliy air if his fistula has first been cured In the 
later stages, howe\ er, it may be ad\ isable to leave the fistula alone, 
or, at any rale, only to do such an operation as shall relieve any urgent 
symptoms 

Fissure of the Anus — This is a most painful and troublesome com- 
plaint, met with most commonly m men, though not unfrequently in 
women of a neurotic temperament It is occasionally due to injury 
or to the irritation of a polypus, but more often to the passage of 
large scybalous masses in patients suffering from chronic constipation 
The fissure is usually single, extending through the posterior border 
of the anus toward the coccyx , a 1 sentinel ’ external pile is often 
situated immediately over it, and the crack may lead to a definite ulcer 
just within the external sphincter According to Ball of Dublin, 
it is due to one of the valve-hke tags, left at the junction of the 
proctodeum and rectum, being caught by a scybalous mass, and torn 
from its upper connections Each time a motion passes the sore place 
is reopened, and the valve pushed further on, until finally, having 
become swollen and cedematous, it appears at the orifice as the ‘ sen- 
tinel ’ pile, with an ulcerated surface behind or beside it Sometimes 
several fissures are met with in the same individual, and then a 
syphilitic cause is probable, especially if they are placed at the side 
or front of the anus 

The Symptoms of this condition are very distressing, consisting of 
burning pain during defascation, which often lasts for some hours 
The pain is usually associated with tenesmus, and may radiate down 
the thighs or up the back, and not uncommonly to the left sacro iliac 
joint , it may be so severe as to lead the patient to refrain from 
defascation for prolonged periods The faeces may be streaked with 
blood or pus, and there is a certain amount of discharge from the 
anus On examining the part, the sphincter is found to be spas- 
modically contracted, and the entrance of a finger is forcibly resisted 

Treatment in the earlier stages is undertaken by regulating the 
action of the bowels by suitable laxatives, by the use of cocaine sup- 
positories prior to defaecation, and by improving the general health 
Sometimes the application of a hamamelis ointment, combined wit 1 
the ung hydrargyn mtratis dil , is most effective m giving relief In 
confirmed cases the sphincter has been forcibly dilated by the thumbs, 
and the crack or ulcer cauterized, but by far the most efficient treat- 
ment consists in dividing its base with a straight probe-pointed bis- 
toury, the incision at the same time including the external sphincter 
The ulcer and the edges of the wound are snipped away with scissors, 
to facilitate the dressing and healing of the wound Ihe lower bowel 
should in all cases be carefully explored with the finger, especially 
with a view to the possible existence of a polypus, which, if undetected, 
would cause a recurrence of the mischief Rest being thus obtained, 
healing soon follows It is sometimes possible to close this small 
wound with sutures and obtain primary union 
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Tuberculous Disease of tlie Rectum occurs m the form of ulcers, 
which ate usually multiple, and may be very extensive Infection 
may be due to the swallowing ol infected sputum, but is probably 
the lesult of dissemination by the blood , the affection is usually 
secondary to pulmonary disease It starts m the submucosa, and 
the ulcers which follow bate the usual featuies, with undermined 
edges and prominent granulations There is usually a marked 
tendency to the production of fistulm by extension of the process 
outwards The symptoms aie those of rectal irritability, pam on 
defalcation, and discharge of muco-pus and perhaps blood Treat 
ment is usually palliative, the rectum being emptied by enemata or 
medicine according to the patient’s comfort, and possibly healing 
ointments introduced In the woi si cases, colostomy may be required 
m order to put the bowel at rest 

Syphilitic Disease of the Rectum and Anus — The rectum and anus 
are attacked by syphilitic disease in a variety of ways, the most 
prominent being as follows 

(a) The initial lesion or primary chancre is occasionally met with 
m the neighbourhood of the anus 

(b) In the secondary stage mucous tubercles or condylomata are 
frequently seen, being placed either at the anal margin or sym- 
metrically on either side of the gluteal fold, the sores on one side 
having evidently infected the other They are of the usual type 
(p 143), and are treated by dusting with powdered calomel, and 
keeping a piece of dressing between the lips of the fold 

(c) In the tertiary period diffuse syphilitic disease of the rectum is not 
uncommon, occurring most usually, but not solely, m young married 
women of the poorer classes It is a somewhat early tertiary mani- 
festation, and usually commences within easy reach of the finger, 
about 3 inches from the anus It starts as a diffuse gummatous 
infiltration of the rectal mucous membrane and submucous tissue, 
which become thickened and indurated, ulceration soon following 
These phenomena are not limited to the rectum, but frequently 
spread up the intestine towards the sigmoid flexure and down to the 
anus, and likewise involve the recto-vaginal septum and vagina, 
passing down the latter canal to invade the perineum and neigh- 
bouring structures, so that m a neglected case the whole external 
genitals and anus may be involved m an irregular hypertrophic mass, 
somewhat resembling elephantiasis In addition, the ulcerative pro- 
cess may extend more deeply, leading to the formation of fistuke, 
not only between the rectum and neighbouring viscera (e g , vagina 
or bladder), but also communicating with the exterior From the 
cicatrization occurring m the submucous tissue, contraction of the 
gut results, causing a syphilitic stnctnre, which may extend for some 
distance up the bowel The symptoms consist m pam, increased on 
defaecation, irritability of the bowel, and discharge of blood and pus 
by the anus, whilst obstructive phenomena, or alternating attacks of 
constipation and diarrhoea, may also be present On examination, 
the diffuse ulceration and infiltration of the part are suggestive of 
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malignant disease, but the patient’s age and history, and the course 
of the case, are usually sufficient to deteinnne the diagnosis The 
general health remains good in the earlier stages of the affection, 
but later on may be undermined by the pain and constant purulent 
discharge 

Treatment consists m administering meicury and iodide of potas- 
sium, the former perhaps in the shape of suppositories, whilst locally 
dilatation by bougies is necessary In advanced cases colostomy is 
essential in order to secure rest to the parts, and gne them a chance 
of healing Possibly in a few instances only a temporary opening 
of the bowel may be required, but where much contraction exists 
and a considerable tendency to obstruction, the artificial opening 
must remain permanently Sometimes the ulceration persists in 
spite of colostomy, and care must then be taken to prevent the reten- 
tion of discharges by the occasional passage of bougies 

Fibrous Stricture of the Rectum is usually met with in ad\anced 
life, especially lh'wo'meh over forty years of age, and is most often 
situated 2 or 3 inches from the anus, or as high as its junction with 
the sigmoid flexure In this position, it is usually due to the cica- 
trization and contraction of ulcers following prolonged diarrhoea and 
dysentery, although occasionally it follows tuberculous or syphilitic 
disease Any form of chronic proctitis, c g , gonorrhoea” may also 
lead to it It occurs sometimes as a sequela of pelvic cellulitis and 
suppuration, from the contraction of fibrous bands which may bind 
the rectum backwards to the sacral wall, or may merely constrict it , 
the stricture is m these cases usually at a lower point than in the 
former Repeated attacks of inflamed piles may also lead to stenosis 
at or just above the anus A stricture 'sometimes results from 
traumatism, or follows operations involving the whole or at any rate 
tKB"gFSater portion of the circumference of the bowel As already 
mentioned, it may be associated with a^fistula, especially if the latter 
has existed for long , the inner opening ""may then be found in the 
substance of the stricture, as pointed out by the late Mr Henry Smith 

The earliest Symptoms of stricture are often alternating attacks of 
diarrhoea and constipation, m which, of course, the constipation is 
primary, and the diarrhoea due to a catarrhal enteritis arising from 
the irritation of the retained faeces Gradually the difficulty m pass- 
ing motions becomes more and more marked until no relief is obtained 
apart from medicine , the faeees—themselves-become narrowed, flat- 
tened, and elongated, something like pipe-stems, or small masses 
like-shrimps -may alone succeed m passing This is associated with 
pam_ancLuneasiness referred to the lower bowel , a certain amount 
of blood and mucus may be mixed with the excreta, and sooner or 
laterlnarked dyspepsia and abdominal distension supervene If the 
case is allowed to run on without treatment, absolute obstruction of 
a chronic type may result, and lead to a fatal issue , or the mucous 
membrane of the bowel above the stricture becomes ulcerated, an 
abscess Torms, and subsequently a fistula, through which a certain 
small amount of faecal material passes If several of these fistulae 
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are established, the patient may finally succumb to chronic septic 
poisoning and exhaustion 

An examination of the bowel with the finger may reveal a smooth, 
regular con stric tion of the gut as if a band had been tied round it, 
the fibrousjliass and. the .aperture m it feeling something like an os 
uteri In other cases, the bowel is stenosed for some distance, and 
its surface more or less ulcerated , whilst if due to pelvic cellulitis, it 
may be drawn up and fixed to the posterior pelvic wall When the 
stricture is too high for the finger to reach, the gut may appear 
normal, though somewhat dilated (ballooning) Sometimes the 
stricture is smooth, and free from nodular irregularities and excres- 
cences , often, however, it is ulcerated and irregular, the examination 
causing great pam The gut above the contraction is hypertrophied 
and distended, whilst if filled with retained fasces, the mucous mem-) 
brane may show signs of inflammation, or even stercoral ulcers The ' 
gut below the stricture is usually dilated (ballooned), partly from para- 
lysis of its walls, and partly by invagination of the mass from above 

The Treatment in the early stages consists m keepin g the bowels 
^regular and the motions soft by means of laxatives, sucFas ’tdSfor oil 
or salines, whilst the passage of the excreta is assisted by enemata 
The diet is regulated, and the strength maintained, if need be, by 
tonics Locally, the stricture, if within reach, should be dilated by 
means oLbougies passed in increasing sizes every two or three days, 
care being taken that the point of the instrument engages the stric- 
ture, and is not caught against folds of mucous membrane or turned 
backwards The utmost gentleness must be used, m order, as far as 
possible, to stretch the mucous membrane, and not tear it Laminaria 
or compressed sponge-tents are of use m some cases, followed sub- 
sequently by bougies When situated low down, the stricture may 
^be^-notclied ^posteriorly, oi^sligfltly nicked m several places with a 
pYofi^pointed'bistoury, and bougies then passed There is always a 
great tendency m these strictures to contract again, and the patient 
should be instructed to pass a bougie for himself at short intervals 
If the stricture is out of reach, or signs of obstruction manifest 
themselves in spite of treatment, colostomy is the final resource 

Tumours of the Rectum — Polypus Recti occurs most frequently m 
children, and consists usually of an adenoma of Lieberkuhn’s follicles, 
but occasionally of simple fibrous tissue covered with mucous mem- 
brane They are commonly found within easy reach of the anus, 
and present an appearance something like a small cherry with a long 
pedicle, pendulous and freely mobile The Symptoms caused are 
irritability of the bowel and the passage of blood by the anus, which 
latter when occurring in a child without symptoms of obstruction is 
almost pathognomonic of polypus The tenesmus excited may lead, 
as mentioned elsewhere, to prolapse or to the occurrence of an intus- 
susception It is occasionally associated with a fissure of the anus, 
which probably arises as a secondary result of the irritation caused 
by the partial extrusion of the polypus during defecation A natural 
cure can be effected by rupture of the attenuated pedicle, which is at 
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first attended by a certain amount of hasmorrhage Treatment — 
ie polypus is cut away after tying or twisting its pedicle, or the 
clamp and cautery may be employed 

Papilloma of the rectum is a rare disease, and gives rise to hjemor 
rhage from and in liability of the bowel, or, if large, eien to obstruc 
ion I nis condition is not always limited to the rectum, but may 
r \ e , n S lrou Sfi the greater portion of the intestine, and then proves 
a a rom haemorrhage Treatment consists in removal by ligature 
or wire snare, where practicable 

Sarcoma is another uncommon disease in the rectum It occurs 
in the sl\ape of a large fleshy tumour growing from the submucous 
issue, and piojecting into the lumen of the gut so as to cause 
o s ruction It is less painful than cancer, and usually occurs at an 
ear ler age 1 he symptoms are much as in the latter disease, and 
ie treatment, when feasible, is the same, viz , extirpation of the 
growth, but it will very probably recur 
Epithelioma of the Anus [t c , of the skin covering the anal margin) 
occurs as a primary development similar to that on the lip, and is 
then of the squamous type It presents the usual features, viz , an 
indurated nodular mass, which readily ulcerates, and runs the typical 
course of such a disease, infecting the inguinal glands It is readily 
ea with in the earlier stages by an operation somewhat similar to 
that for excision of the rectum 

Cancer of the Rectum appears in the form of columnar carcinoma, 
consisting, as described elsewhere (p 208), of an overgrowth of 
EOeberkuhns^folhcles, not only into the lumen of the gut (centn- 
ugal or papillomatous type of growth), but also invading the deeper 
portions of the bowel wall, infiltrating the submucous and muscular 
layers (centripetal growth) A vascular fibro-cellular stroma is found 
between the glandular acini, and the physical characters of the 
tumour are largely dependent on the relative amount of these two 
elements Thus, (a) if the stroma is abundant and fibro-cicatricial, 
the growth is comparatively slow , the tumour is hard and nodular , 
it usually starts on one side of the bowel as a malignant wart-like mass, 
but gradually encircles the gut, and is always likely to produce 
obstructive phenomena from its contraction , ulceration occurs after 
a while ( b ) In the softer, more rapidly-growmg type, the stroma is 

less abundant, amTrnerely fibro cellular in character The tumour 
projects into the bowel, and early involves the whole circumference , 
ulceration and bleeding are constant features, and the pam is usually 
considerable There is always greater destruction of tissue, so that 
obstruction to the onward passage of fasces is much less likely to 
occur m it than in the former type, where cicatricial contraction is a 
marked feature The ulcer which develops in the bowel is of the usual 
malignant type, with an excavated surface and indurated everted 
f 4 J 7 ) > !t bleeds readily, and its investigation is very pam- 

U a u hold degeneration is occasionally seen m cancer of the rectum 
-- s the disease progresses, it invades surrounding parts, and thus 
e umoui may become adherent either to the pelvic walls or to the 
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bladder, vagina, or prostate, sometimes t he iliac vessels qr .sciatic 
nerves are compressed, causing oedema or neuralgia respectively 
CJTcourse, it must be understood that this invasion is in part inflam- 
matory and due to absorption of bacteria, etc , from the ulcerated 
surface, and this is always a grave addition to the case Peri-rectal 
abscesses and fistulm sometimes form, opening externally in the 
ischio-rectal fossae, or perhaps internally into the bladder or vagina, 
and then the tumour begins to develop along the line of the fistula, 
and may actually form a mass of some size m the bladder 



Fig 417 —Carcinoma of the Rectum (King’s College Hospital Museum ) 
1 Anus, split open posteriorly 2 2, margins of the ulcerated growth 

Thgt, gl ands in_the meso-rectum and the^lumbar, glands,- become 
enlargedT^urfor a time this "may be merely inflammatory in type , 
later on', "it is of a cancerous nature __ N ot unfrequently it leads 
to contraction of the meso rectum, m consequence of which the 
bowel is drawn back towards the posterior pelvic wall, and more 
or less fixed there — an important diagnostic sign m some cases 
Anal cancer, of course, leads to involvement of the inguinal glands 
Secondary deposits may also be found 111 the liver, but 'this is not 
very common, and may even be disseminated throughout the body, 
though this is decidedly rare 
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T he Sym ptoms of the disease are often sq . sli ght and the onset so 
insidious as to raise no suspicions of tile existence of any growth 
until it has attained considerable size The patient is usually an 
adult, and more often male than female At first there may be 
merely some sbght^conslipation, requiring an increased amount of 
opening medicine Then may come more definite -attacks of .con- 
stipation, .^alternating with_ diarrhoea, and the discharge of large 
quantities of mucus, often blood-stained A sense of weight or 
dragging pain is noticed in the rectum, and the patient after defalca- 
tion feels as if there is still something to be passed This sensation 
increases until true tenesmus and straining at stool are present, 
together with constant pain, which may radiate up the back and 
down the legs, causing sitting on any hard substance to be painful 
At first a blood-stained discharge may be seen on the faeces, which 
become flattened and pipe like, if stenosis is present, but later it 
passes independently of the motions On examination, an ulcerating, 
crateriform mass is met with, which may either be limited to one 
segment of the gut wall, and is then usually firm, and perhaps 
associated with stenosis, or it may surround the bowel, and feel soft 
and spongy, readily breaking down under the finger, and bleeding 
freely The bowel below the growth is usually ‘ ballooned ’ This 
examination is generally painful, as also the process of defalcation, 
and sometimes the patient abstains from the latter for lengthened 
periods on account of the exquisite agony caused thereby When 
the anterior wall is 1m olved, the bladder is often fixed to the mass, 
and micturition becomes painful , moreover, every time the bladder 
is emptied a discharge may occur from the bowel, and this may 
continue even after colostomy has been performed Marked cachexia 
supervenes, the digestion becomes impaired, any meal causing pain 
and flatulent distension , natural sleep is impossible, and if a recto- 
vesical fistula forms, the patient’s troubles are further aggravated by 
the passage of feces and flatus by the urethra 

The case runs a more or less rapid course to the fatafessue, which 
on an average ensues about seventeen, months after the onset of 
symptoms, if no operation has been undertaken (Jessop*), and may 
be due to a variety of causes F.£gcal t obstruction occurs m about 
30 per cent of the cases, being more marked m the chronic forms, 
and m those where the disease starts high up the bowel, on account 
of the peristalsis causing invagination of the mass and occlusion of 
the tube , whilst if ulceration is excessive, or the disease situated 
low down, obstruction is much less common, invagination being here 
impossible, and peristalsis being expended on the onward passage of 
the feces Exhaustion,. Tro m __ Esmorrhage , pain, sleeplessness, or 
septic absorption, accounts for most of the fatal results, whilst septic 
peritonitis following the perforation of stercoral ulcers above the 
growth occurs in a few instances 

The Treatment of cancer of the rectum consists m the radical measure 
of excision of the mass, or m the palliative operation of colostomy 
* Butish Medical Journal, 1889 11 , p 407 
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Excision of tlie-E.ectum ? ,or^proc:tectomy ) is only applicable to those 
cases irf which there is a reasonable prospect of the whole disease being 
eliminated This depends not on the upward extent of the growth 
but on the question of fixation to surrounding parts When the 
mass is not fixed anteriorly so as to endanger other viscera, e g , the 
prostate or bladder, the case is a favourable one for excision Fixa- 
tion of the mass laterally or behind is not so important, although 
it will prevent removal, if extensive Enlargement of glands in 
the meso-rectum does not necessarily contra-mdicate operation, as 
they may be merely inflammatory and not invaded with malignant 
disease, and can be included m the scope of the high operation 
When the lumbar glands are involved, or the liver, a radical cure 
by excision cannot be expected, and it is probably wiser not to 
attempt it, even if the local signs are favourable Formerly it was 
considered of vital importance to avoid opening the peritoneum , but 
at the present day this is frequently done, and with no untoward result, 
if due precautions are taken , so that, although the growth may be 
situated high up, if it is freely mo\ eable, and there is no evidence of 
secondary deposits, an attempt should be made to take it away It 
must be remembered that in the male the pentoneum is reached on 1 
the anterior aspect of the gut about„2 J inches from the anus with an 
undistended bladder, whilst it may be "pushed up another inch when 1 
that viscus is full , in the female the peritoneum is situated about 
4 inches from the anus, being reflected to the posterior aspect of the 
cervix uteri Posteriorly, the lower 4 or 5 inches of the bowel are un- 
covered by serous membrane m both sexes 

It is good practice to anticipate the radical operation by a pre- 
liminary colostomy, unless the case is a very early one Where the 
whole circumference of the bowel has to be removed for 3 inches or 
more, and the operation involves the anus, the passage of fseces 
through the wound is not only a source of septic contamination, but 
also causes extreme pam, whilst the condition subsequently left is 
almost certain to err on the side either of patulency or of contraction, 
and there is total loss of control An effective anus in the iliac 
region obviates all these difficulties, whilst the preliminary operation 
gives the surgeon a chance of investigating the condition of the 
lumbar or sacral glands, and of ascertaining the extent of the growth 
up the bowel If, however, the anal canal is free, it is possible to 
remove the growth by the high operation, and to unite the upper seg- 
ment to the lower, thereby restoring the continuity of the intestinal 
canal Under such circumstances colostomy may be omitted as a 
preliminary, or at any rate only undertaken as a temporary measure 
Should the union between the two segments fail and a sacral anus 
develop, colostomy can always be resorted to at a later date 
Two forms of operation are described, according to whether the 
growth is situated high up or low down The latter, or low opera- 
tion, sometimes known as Langenbeck’s, is performed through the 
perineum , the former, for dealing w ith cancer situated higher up, 

72 
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necessitates partial removal of the sacrum or coccyx, and is known 
as Kraske’s 

1 Low Opctatjon — The rectum hawng been thoroughly washed 
out and emptied, and the patient placed in the lithotomy position, 
the perineum is sha\ed and purified, and the posterior ivall of the 
rectum and anus slit open in the middle line as far as the tip of the 
coccyx An incision is now made all round the anus at the junction 
of the skin and mucous membrane, if the anus is healthy , when 
diseased, the incision is extended beyond the margin so as to include 
the grow th The rectum, together with the tumour, is then separated 
from surrounding structures by scissors and fingers, commencing 
posteriorly, w here this is readily effected, dividing the levator am 
on each side, and working gradually upwards and to the front, where 
greater care must be taken to protect the vagina, prostate or 
membranous urethra In the male, a bougie or catheter may be 
passed into the urethra with advantage Bleeding points can be 
secured during this process by pressure forceps The upper attach- 
ments of the gut are divided either by scissors, ecraseur, or clamp 
and cautery Haemorrhage, w'hich is generally very free, is arrested 
by ligature or cautery, and the gaping wound pow'dered with iodo- 
form, and plugged for twenty-four hours with gauze, the posterior 
incision not being closed by suture, and no attempt made to drag 
down the mucous membrane Subsequently the wound may be left 
wathout any internal dressing, an external pad of salicylic wool 
sufficing, it is thoroughly washed out turn or tlnee times a day w'lth 
some dilute antiseptic, such as sanitas (1 in 10), Condy’s solution, 
or carbolic acid lotion (1 in 60), which may be used alternately , 
granulations gradually cover the surface, and, as cicatrization pro 
gresses, the mucous membrane is by degrees approximated to the 
skm margin, and the patulous cavity diminished m size until healing 
is complete 

If the growth affects one side of the gut alone, the operation is 
modified by only removing that half If fixed posteriorly, the 
coccyx, and even a part of the sacrum, may be taken away without 
hesitation to facilitate the extirpation of the mass 

2 Krasko's o> the High Opeiahon — The patient reclining on Ins 
rightlside, an incision is made in the median hue from just behind 
the anus to the middle of the sacrum, but without opening the 
bowel The coccyx is excised, and the great sacro-sciatic ligament 
and gluteus maximus detached from the left side of the sacrum 
Part of the left wing of the latter bone is now removed by chisel and 
hammer, the incision being curved, and extending from the median 
line below, through or above the fourth posterior sacral foramen to the 
under border of the third, and then to the left border of the bone at 
that level (Fig 418, a h) The loose cellular tissue behind the 
rectum is thus exposed, and the gut, together with the tumour and 
the enlarged glands m the hollow of the sacrum, is freed from its 
connections, and amputated from the sound gut above, the peri- 
toneum being usually encroached on in this stage of the proceedings 
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ameliorated The surgeon should not wait until urgent symptoms 
develop, but the operation may be justifiably undertaken at an early 
date for the following reasons (a) It allows the patient to indulge 
in solid food, and thus assists in maintaining the general health , 

(' b ) it frees him from the pam arising from the passage of feces over 
the ulcerated surface , ( c ) it may possibly retard the growth of the 
disease by eliminating the irritating action of the feces , (d) it re- 
moves all chance of intestinal obstruction from the growth itself , 
and ( c ) it diminishes the absolute risk of the operation by doing it 
when the patient is comparatively well and hearty, and when there 
is no urgency Formerly, when undertaken for obstruction alone, 
the death-rate was about 30 or 40 per cent , in an early iliac opera- 
tion it is now practically nil, or at most 3 or 4 per cent On the 
other hand, the surgeon must not promise the patient too much as 
the result of a colostomy (a) It may not relieve the pam at all, as 
this is not unfrequently due to the implication of nerves which 
are dragged upon by the growth (b) The discharge of muco pus 
and blood may continue unchecked, causing tenesmus and con- 
stant calls to empty the bowel below the artificial opening This 
condition usually obtains in the soft ulcerative type, and the addi- 
tional attention required by the colostomy wound may make the 
patient’s life a burden to him Colostomy gives its best results in the ^ 
chronic type tending to stenosis , m the ulcerous soft form it must 
not be undertaken without due consideration For details as to 
colostomy see p 1019 

Should the patient refuse colostomy, or should it be for any reason 
contra-indicated, treatment consists m limiting the diet to such 
materials as strong broths, arrowroot, etc , with some stimulant, so 
as to give as little fecal remains as possible, and to enable him 
to do without an action of the bowels for about a week at a time 
The strength is husbanded by keeping him m bed, and pam is 
checked by the administration of morphia 

Haemorrhoids, or Piles, consist m a varicose condition of the veins 
surrounding the anus and lower inch or two of the rectum 

The character of the blood-supply of this portion of the bowel, and 
the conditions under which it is carried on, go far to explain the 
frequency of this affection The circulation in the lowest portion of 
the colon is similar to that in the intestine generally, the vessels 
being distributed transversely around the gut , but m the rectum 
they run in longitudinal series along -the. bowel, being connected by 
transverse branches, which form a plexus around and-just above the- 
anus Their situation m the loose submucous tissue, where there is 
but little support, necessarily exposes them to great and sudden 
’variations of pressure before and after defecation Their dependent 
position at the lowest part of the portal area, together with the 
.'bV < n o r wives, and the fact that they constitute an important 
< ii* 1"” 1 i 1 “^Between the portal and general systems, and thus 
^afford the chief means of escape from a block on the portal trunk — 
.all these reasons may be looked on as Predisposing Causes of the con- 
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dition In addition to these we must also mention a sedentary 
occupation, alcoholic excess, and chronic., constipation, which, by 
leading to congestion of the liver, are frequent precursors of piles 
They are exceedingly common m young people, especially m men> 
about twenty years of age forced to lead a sedentary life , up to 
middle age the tendency diminishes, but m elderly mduaduals-many > 
conditions,^ g .-enlarged pr ostat e, or stone jn ..the_bladder, arise 
wlilcirfavour their development '"Simple stricture of the rectum or 
malignant ,disease„may so interfere with the return of blood as to 
determine a development of haemorrhoids Young women are re- 
markably exempt from piles, owing probably to the regularity of the 
menstrual discharge , but uterine conditions, such as pregnancy, 
displacements, or tumours, which cause obstruction to the venous 
return, are liable to be associated with them 

A varicose condition of the veins in the neighbourhoods the anus, 
is often present without being recognised by the individual , but! 
many different circumstances may bring the symptoms into promi- 
nence by causing an attack of thrombosis, such as the use of d rastic 
purgatives, especially aloes, local exposure to damp and cold, as by 
sitting on a cold wet stone or in a draughty closet, or sudden con- 
gestion of the liver, as by alcoholic excess, or a chill 

Two chief varieties of piles are described, viz , the external and 
internal , but frequently a combination of the two conditions is 
present 

External Piles are found at the margin of the anus, and are covered 
with skin They consist of a small central vein m a varicose state, 
surrounded by a development of subcutaneous fibro cellular tissue, 
which latter is much more abundant than the vascular element , m 
fact, they practically consist of longitudinal folds of skin of a dark 
brown colour radiating from the anus, and superficial to the sphincter 
In the usual relaxed state m which they are found they give rise to 
no Symptoms beyond a little pruritus, and perhaps a sense of fulness 
and irritation immediately beforehand after defecation They are 
very 1 fable, however, to become inflamed from local irritation or cold, 
and then appear as tense, bluish, rounded swellings, exceedingly 
painful and tender, and often preventing the patient from walking or 
si tting jn comfort In such a state the vein contained in the pile is 
distended with blood-clot Under suitable treatment the swelling 
subsides m a few days, usually leaving the fleshy fold more bulky 
and harder than previously, owing to the partial or complete organi- 
zation of the thrombus 

The Treatment of external piles, when uninflamed, is very simple 
Constipation must be relieved , the parts should be kept clean and 
well washed , a hamamehs ointment or extract may be occasionally 
applied, and great care taken not to irritate the anus after defalcation 
by the use of hard paper (c ^ , newspaper) Very'Softcurl paper, 
v> ell crumpled, should be employed, or preferably absorbent wool 
It is buTVarely that opaative measmes are required m a simple case of 
external piles , where, bower er, external and internal piles co-exist, 
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it is advisable to complete any operation undertaken for the latter 
condition by the lemoval of the moie prominent fleshy folds sur- 
rounding the anus This is accomplished by grasping them with 
forceps, and snipping them away by scissors in a direction radiating 
from the centre of the anus would warn the practitioner, how- 

ever, against too free a use of the scissors, whereby a subsequent con- 
traction of the anus may be induced For inflamed external piles the 
patient should be kept m bed, the bowels opened by a copious warm 
enema, and fomentations applied If the pam and tension are very 
great, the tumour should be incised and the clot turned out , the 
margins of the fold may then be cut away, and the wound dressed 
I nternal Piles consist of dilated veins held together by a certain 
^ amount ofconnective tissue, and covered by mucous membrane 

At first they are quite soft and compress- 
ible, and easily emptied on pressure , but 
when they have existed for some time the 
connective tissue may be increased m 
amount, and arterial twigs are often found 
running into the 'mass 

The condition is limited to the lower 
2 inches of the bowel, and may present 
very varied appearances in different cases 
Thus, there may be a g eneral varicosity_of 
thejyems .m the submucous'Tissue without 
the formation of any distinct tumours The 
mucous membrane is then of a deep claret 
colour, somewhat thickened, and liable to 
protrude during defecation There is a 
certain amount of glairy mucous discharge, and the faeces may be 
streaked with blood , but, as a rule, the haemorrhage is not great 
Such a condition is usually followed by a definite formation of 
haemorrhoidal tumours, and not unfrequently runs on to prolapse 
' When distinct haemorrhoidal masses form, they may be of two 
types (a) The longiludmai or fleshy pile (Fig 419), consisting of broad 
sessile masses, duskym colour” soft and compressible in consistency, 
and usually covered by mucous membrane, which, although thm and 
stretched, still remains smooth and shiny, like the skm of a black 
grape Between the piles depressions are found, m which small 
portions of feces may lodge and produce irritation This form 
usually bleeds but little ( h ) The ^globular or bleeding pile is single or 
multiple, and usually somewhat pedunculhted', the surface of the 
tumour is roughened and granular, like a strawberry, due to the 
existence of dilated capillaries When, however, a portion of it has 
been repeatedly protruded, the exposed mucous membrane becomes 
hard, and practically converted into skm, and the columnar epithe- 
lium may be replaced by the squamous type The bsemorrhage is 
often abundant, and comes either from the dilated superficial capil- 
laries, or occasionally from a central arterial twig 

The Symptoms arising from internal piles are often not very marked 



Fig 419 — Internal 
Piles 
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until haemorrhage occurs , but there is usually a sense of weight or 
fulness about the anus, with sometimes pam, which is Trfcreased 
beforehand after defecation The patient feels as if a foreign body 
were present m the bowel, and the mass not unfrequently protrudes, 
giving rise to much pain and inconvenience until replaced by the 
patient, owing to the grip of the sphincter Sooner or later hagmor 
rhaggj& almost certain to be noticed, coming on at first after defeca- 
tion, and only a few drops being lost After a time, however, the 
flow increases, and may continue to such an extent as to cause 
marked anaemia If the case remains untreated, the pam and mcon 
vemence increase , a blood-stained mucous discharge from the 
rectum is noticed, soiling the linen , reflex irritation of neighbouring 
organs is produced, and a condition of nerve prostration from pam 
and haemorrhage may result In cases where the piles are due to 
p_ortal obstruction, as in cirrhosis of the liver, the bleeding may be 
beneficial, and must not always be checked Moreover, when the 
menstrual flow is diminished, a vicarious discharge 01 ’blood from 'the 
piles is sometimes observed 

Com plications of Piles — IjiSsmirFUioh of the venous ampullae con- 
tained m piles leads to what Is popularly termed an ‘ attack of piles,’ 
although this is much less common with the internal than the ex- 
ternal variety, and the fleshy form is that usually affected Evidences 
of a localized phlebitis manifest themselves in the shape of a painful 
distension and swelling of the parts, which become blue in coloui 
and exquisitely sensitive They subside with or without suppura- 
tion , m the latter case a spontaneous cure may result, whilst in the 
former general blood contamination may follow, death from pyaemia 
having even occurred Sti angulation of the piles by the sphincter 
am may follow protrusion where "reposition is not effected, the mass 
then becoming painful, tense, swollen, and livid m colour , inflam- 
mation running on to ulceration and even sloughing follows, the 
patient suffering meanwhile from sickness, pain, and toxaemia 
Pyasmia is likely to ensue unless the case is effectively treated, pre- 
ceded by pylephlebitis ( t e , septic inflammation of the branches of 
the portal Vein in the liver) On the other hand, a spontaneous cure 
may be effected Piolapse may become chronic, and fissun of the 
anus develop ~ 

The Biagnosisjof piles from other swellings which occur in the 
neighbourhood is* not difficult Erom pjolapsc they are recognised 
by then irregularity, the swelling not being of a rounded smooth 
annular variety, as m the former case , the two conditions are, how- 
ever, often associated From polypus piles are distinguished by 
being multiple rather than single 7 by being softer and more com- 
pressible, by their situation close to the anus, by the absence of a 
pedicle, and by the hajmorrhage being usually more marked 

M 7 ’ 7 latajire often mistaken for external piles, 

bi >y being symmetrically placed, owing to 

infection of one lip of the gluteal fold from the other, by their moist 
surface, and their situation at a little distance from the anus The 
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consistency, appearance, and history of an epithelioma should 
effectually prevent any error in diagnosis 

! It is important also to remember that blood may be passed pet 
anmn from many other conditions besides piles In the latter case 
the blood is of a bright red, florid colour, and often coats the feces, 
whereas if it originates higher in the intestinal canal it is dark or 
tarry in colour ( mclcena ), and is more intimately mixed with the 
excreta A digital examination of the rectum will also m the latter 
case eliminate the presence of piles 

The Treatment of internal piles is both general and local 
General T reatment consists jn_removmg all possible, sources „of 
veno us congestion, in Tegulatmg the bowels, and assisting the 
functions of the liver The latter may be effected by the judicious 
administration of natural mineral waters, such as Hunyadi Janos 
and Friednchshall, or by the use of some such mild aperients as the 
confections of senna and sulphur, or castor oil These may be given 
daily, whilst at the same time the food and drink of the individual 
are regulated, all excess of alcohol being aioided, and suitable 
exercise enjoined In \Veakly and debilitated individuals it is 
ad\ isable to adopt a more stimulating and tome plan of treatment 
Aloes should generally be„avoided When dependent on the 
pressuie of a gravid uterus,- littleTan be done beyond attending to 
the regular action of the bowels until the child is born 

Local Treatment m the earlier stages consists merely in palliative 
measures Thus the parts must be protected from injury and cold , 
only soft paper or cotton-wool used after defecation , and, when 
protruding, the piles should be sponged with cold water and gently 
returned An ointment containing an extract of witch -hazel 
(hamamehs), or the injection of a hazehne lotion (i m 8 ), is also 
advisable, and bleeding from piles can often be arrested by this 
means The Ung galfe c opio of the Pharmacopoeia is recom- 
mended, but is not so efficacious 

When there is much pam or bleeding, and the piles have attained 
some size, Radical Treatment by operation is necessary Care must 
be taken before advising it to ascertain the condition of the liver, as 
the bleeding may be beneficial m relieving hepatic congestion, and 
an operation is then injudicious and harmful In all cases the 
bowels are thoroughly emptied by a dose of castor oil given the 
night before and an enema on the morning of the operation, whilst 
the patient sits over hot water for half an hour beforehand The 
lithotomy position is adopted, the perineum is shaved and cleansed, 
and the surgeon thoroughly stretches the sphincter by introducing 
the two index fingers and then separating them forcibly, by this 
means bringing into view the whole of the diseased area of mucous 
membrane, which never extends beyond 2 inches from the anus 
The following plans of treatment are those chiefly used 

1 R emoval by c lamp and cautciy , as introduced by the late Mr 
Henry Smith"" The 'mucousTnembrane having been everted, as just 
described, each of the hemorrhoidal tumours is grasped by a pair 
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of rmg-ended catch forceps, and thus temporarily secured , by this 
means the scope of the operation required can be readily gauged 
The clamp is then applied to each mass successively m a direction 
corresponding to the long axis of the gut, great care being taken nor 
to include the external skin The clamp is tightened by the screw 
attached to its handle, and the projecting mass of the pile removea 
by scissors The cut surface is then thoroughly seared by a cautery 
at a dull red heat, and the pressure of the clamp slowly relaxed, sd 
as to ascertain that all bleeding has ceased External piles may bq 
snipped away as indicated above (p 1142), the mucous membrane 
re inverted, the parts dusted, wdh iodoform, and a carefully graduated 
compress of antiseptic wool applied with a T-bandage The parts 
are bathed each day with some mild antiseptic lotion, and should be 
healed in ten, to fourteen days The use of the catheter may be 
necessary for the first forty-eight hours after a severeTcase, owing to 
retention of urine The bowels are not opened until the fourth or 
fifth day, and then a go'od'dose of castor oil (e g , 1 ounce m adults) 
sliouldT>e'adnimistered It is better to allow the patient to sit on a 
commode for the evacuation of the bowels From a very large ex- 
perience of this operation, gained both at hospital and m private, 
we have no hesitation in maintaining that, if efficiently carried out, 
and combined with the use of a powerful and properly constructed 
screw-clamp, it is absolutely safe and free from danger , that any 
complications from sepsis, haemorrhage, etc , are due to the careless- 
ness of the surgeon, and not to the character of the operation , and 
that for all practical purposes it is the best means of dealing with 
internal piles 

2 Ligatuic is also an operation much m vogue for the treatment 
of piles, and as now carried out with due antiseptic precautions, a 
large amount of success attends its use, although it is doubtful 
whether recovery is as speedy or painless as after the cautery The 
hsemorrhoidal tumours are grasped by forceps, the mucous membrane 
divided around them, and the base ligatured with silk , the mass is 
then snipped off, and the ligature cut short, the knot being allowed 
to separate by subsequent ulceration 

3 Ci ushwg- by-means of a powerful clamp has also been recom- 
mendecT"Ey I 3 enham, Alhngham, and others, the base of the mass 
being thoroughly compressed, and the pile then cut away We 
think it safer to combine such treatment with the styptic and anti- 
septic qualities of the cautery 

4 Where the veins of the lower inch or two of the mucous mem- 
brane are m a varicose condition, but no definite haemorrhoidal 
tumours are present, WliitcluacTs Relation may be employed It 
consists in the total removal of this pile-bearing area m the same 
way as for excision of the rectum An incision is made round the 
margm of the anus at the junction of the skin and mucous membrane, 
and the latter dissected up from the muscular coat of the bowel by 
successive snips of the scissors , it is then cut away, all bleedmg- 
pomts are secured, and the lower end of the divided mucous mem- 
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brane united by suture to the skin, the stitches passing deeply under 
the surface of the wound and not merely through the margins Ex- 
cellent results have followed such treatment m suitable cases 

Rectal Prolapse 

A certain tendency to eversion of the mucous membrane of the 
bowel is a constant and normal accompaniment of the act of defalca- 
tion , if, however, this becomes abnormally increased, the condition 
may be maintained after the evacuation of the bowels is concluded, 
constituting a condition of prolapse At first only the mucous mem- 
brane is protruded, and this is known as an incomplete prolapse , if, 
however, the condition persists, the whole thickness of the bowel 
may become involved, mucous membrane, submucosa, and even 
the muscular and serous coats, giving rise to the complete variety 
(Fig 420) The former condition (sometimes badly teimed a pro 
lapsus am) is more commonly met with m adults, and the latter (the 
so called prolapsus recti) in children , but it must be understood that 
the latter is always preceded by an incomplete stage, limited to the 
mucous membrane, and that in adults complete prolapse is occa- 
sionally observed 

Causes — 1 It may be produced by a simple relaxation of the 
tissues, as met with in weakly individuals, and those who have been 
much exposed to the debilitating effects of residence in tropical 
climates, especially when chronic constipation or diarrhoea has caused 
the evacuation of the bowels to be accompanied by straining efforts 
2 Conditions which have led to chronic tenesmus or violent expul- 
sive efforts, eg , piles, chronic constipation, diarrhoea, rectal irritation, 
as from worms in children, or diseases of neighbouring organs, such 
as vesical calculus, stricture, or enlarged prostate, may also determine 
prolapse 

Symptoms and Diagnosis — The anal orifice is occupied by a smooth 
rounded swelling, red or purplish m colour, covered by mucous 
membrane , this protrusion in the early stages can be easily replaced 
by a little pressure, but returns if the patient strains or coughs 
When the swelling is of large size, reduction is increasingly difficult 
and painful from infiltration and fibrous overgrowth of the sub- 
mucosa, and it is very liable to become inflamed and ulcerated from 
friction Incontinence of faeces is also a common result When 
the whole thickness of the gut is protruded, the serous lining may 
accompany the tumour, but this is usually limited to the anterior sur- 
face, and into the sac thus formed small intestine or omentum may 
pass, and even become strangulated (Fig 420, X) The prolapse itself 
may also be constricted if allowed to remain for long unreduced , the 
mass is then livid, swollen, and intensely painful, and if left to itself 
may slough away, and thus lead to a spontaneous cure, although severe 
septic symptoms may supervene, and even perforative peritonitis 

There should be but little difficulty m recognising a prolapse , the 
only condition for which it can be mistaken is an intussusception pro 
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""trading from the anus , in such, however, the finger or a probe can 
be inserted into the rectum by the side of the protruding gut, which 
is impossible with a prolapse 

Treatment — In the earlier stages, all that is needed is the removal, 
if possible, of the cause of the tenesmus, c g , dilatation of a urethral 
stricture, removal of a vesical calculus, or the regulation of the 
bowels so as to check either chronic 
diarrhoea or constipation When piles 
are present, they should be treated as 
described above, and the prolapse will, 
as a rule, subsequently disappear 
Thread-worms must be dealt with by 
suitable means (q v ) Beyond this, 
cold or astringent injections may be 
employed, c g , sulphate of iron (i to 
3 grains to i ounce), and it is advisable 
for the individual to acquire the habit 
of having the daily motion at bedtime, 
whilst children are made to defaecate 
lying on the side, one buttock being 
pulled up for the purpose The pro- 
lapse is carefully washed, reduced by 
pressure with the fingers, and retained 
by strapping the nates together, par- 
ticularly in children, or by applying 
some suitable pad and a T-bandage 
The chief factor m obtaining a cure in 
this way consists m never allowing the prolapse to remain unreduced 
for any length of time 

When such palliative measures fail, Operative Treatment must be 
undertaken 

In the slighter cases of incomplete prolapse, it will suffice to 
dimmish the size of the anal orifice by snipping away radiating folds 
of skin and mucous membrane, and allowing the wounds thus pro- 
duced to cicatrize In the worse cases it may be necessary, m 
addition, to remove strips of the mucous membrane m a longitudinal 
direction by means of the clamp and cautery , or a larger area of 
the posterior wall of the prolapse may be denuded of its mucous 
covering, and the edges brought together by deep stitches Where 
such has failed, or is thought undesirable, the prolapse may be dis- 
sected away by incising the circumference of the anal orifice at the 
junction of the skin and mucous membrane, and turning down the 
outer layer of the mucous coat like a cuff A finger inserted in the 
bowel suffices to draw down all the slack inner lining, and to ascer- 
tain that nothing is present but the mucous membrane The whole 
of the prolapsed portion is removed by scissors, all bleeding points 
being secured as divided , the upper edge of the mucous membrane 
is then united by suture to the cutaneous margin of the anal orifice 
In cases of total prolapse of the bowel in children, nothing but 



Fig 420 — Longitudinal Sec- 
tion of Complete Prolapsus 
Recti (Tillmanns ) 

x indicates the serous sac in the 
anterior wall due to protrusion 
of the peritoneum 
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palliative treatment is generally necessary , but m adults a modifica- 
tion of the above - described operation is required The patient’s 
buttocks are well raised, so as to prevent any protrusion of intestine 
if the peritoneal cavity is opened The base of the prolapse is divided 
anteriorly on a level with the anus, the opening in the peritoneum 
temporarily pack edwith sterilized gauze, and the remainder of the mass 
removed by scissors, bleeding'pomts "being-secured as divided The 
serous cavity is then carefully closed by sutures, and the divided end 
of -th'erboweb'unitedTo the skirTat the anus No motion is allowed 
to pass for a week, but the anal orifice and lower gut should be 
thoroughly washed out twice or thrice daily to prevent accumulation 
of septic material Control over the bowel is usually regained, 
though often somewhat slowly, and the after-treatment is likely to 
be prolonged 

In bad cases the prolapse often recurs after operation, and it is 
then desirable to cut down on the sigmoid flexure from the grom 
and anchor it by sutures to the abdominal wall ( colopcxy ) Not un- 
frequently prolapse of the uterus accompanies the rectal lesion, and 
then a median incision should be made, and the uterus fixed to the 
anterior abdominal wall ( hystciopc\y ), and the rectum sutured either 
to the back of the uterus or to the abdominal panetes 



CHAPTER XXXVIII 


SURGICAL AFFECTIONS OF THE KIDNEYS 

The kidneys are placed on either side of the middle line, and extend 
from the nth rib above to midway between the last rib and the iliac 
crest below,, the right kidney being somewhat lower than the left 
owing to the presence of the liver The hilum is situated opposite 
the spinous process of the first lumbar vertebra, and the upper ends 
of the organs are nearer to the spine than the lower 

Manual examination of the kidney is made with the patient lying 
on the back, with the legs raised and the head supported by a pillow , 
the mouth is left open The surgeon, kneeling or standing at the 
side of the couch, places one hand under the lom and presses it 
upwards, whilst the other is gently but firmly pressed backwards m 
the lumbar region, especially during expiratory movements Un- 
natural enlargement or displacement downwards of the organ will be 
thereby detected, as also irregularities in outline or modification of 
tension 

An enlarged kidney is recognised by the following general 
characters A swelling is noticed m the loin, which is shaped more 
or less like the kidney, a notch being occasionally, though rarely, felt 
on the inner border, and the outer margin being rounded The flank 
is always dull on percussion, the note remaining unaltered whatever 
the patient’s position, and intestine never finding its way behind the 
tumour The passage of the colon in front of the kidney not unfre- 
quently gives rise to a band of resonance over its anterior surface , 
the bowel, however, soon gets pushed aside by the growth of the 
tumour On the right side it is not unusual for the renal dulness to 
be continuous with that due to the liver The mass moves slightly 
on respiration, though less distinctly than the liver or spleen , and 
no pedicle can be felt passing down towards the pelvis 

On the left side it has to be distinguished from an enlarged spleen , 
the latter \ iscus hugs the anterior abdominal wall, and has no gut 
in front of it, whilst the lom is usually resonant 

It is not uncommon, however, to find cases where physical examina- 
tion of this type reveals but little, and although one may suspect the 
kidneys of being the cause of some modification of the urinary secre- 
tion— c g , hasmaturia or pyuria — it may be difficult to be certain as 
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to the origin of the blood or pus, or as to which kidney it is derived 
from Again, it is essential to make certain as to the existence and 
functional value of the second kidney before an organ which is 
apparently diseased beyond hope of repair is removed Many different 
methods have been suggested, but most of them are unsatisfactory 
(1 ) The mere detection of a kidney by palpation is worth nothing, as 
though of normal size its functional value may be ml (11 ) Open ex- 
filoi atio n through a lumbar or abdominal incision is more satisfactory, 
as the condition of the renal vessels and of the ureter can also be 
ascertained It involves, however, an operative measure of some 
gravity (111 ) Cathetei ization op tlic met cis is a satisfactory method of 
proceduie, but has “two disadvantages In the first place, it is difficult 



Fig 421 — Lu\s’ Segregator in Position for Collecting Separately the 
Urine escaping from the Two Ureters 


The indiarubber septum can be seen stretching across the bladder cavity and the 
curved beak fits down firmly into the b as fond of the bladder so that the 
urine will at once pass into the opening on either side of the septum, and so 
up to the collecting glasses The screw-head of the instrument controls the 
septum which is, of course, only stretched into position after the introduction 
of the instrument 

to effect, and certainly m the male requires special instruments and 
considerable practice , whilst, in the second place, the ureter may be 
infected by the catheter, which has to pass through the bladder, 
which is often m a state of inflammation (iv ) The first qf these 
objections also holds good m connection with the idea of temporarily-*— 
clampin g the lower end of the ureters, or rather of the fold of mucous 
membrane e\dehflrhg'TrbnTthe”’orifice towards the trigone By this 
plan the secretion of each kidney m turn can be obtained (v ) The 
most satisfactory method consists m the use of one of the segiegators 
or separators, several types of which are now m the market Buys 
segregator (Fig 421) acts very efficiently The bladder is first 
thoroughly irrigated, and the instrument introduced The india- 
rubber septum is then drawn up into place, and the urine collected from 
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the two sides as it enters the bladder To act effectively the curved 
end must be pressed well backwards against the posterior vesical wall 
The kidneys may be exposed by two chief routes, viz , the lumbar 
and the abdominal 


The Lumbar incision (Fig 422, 
spond mg to th e outer border of tlo 
theJastSETevTencling downwards 
the fibres of the external oblique 
towards the anterior superior 
iliac spine The posterior , 

portions of the abdominal 
muscles and the fascia lum- 
borum are divided seriatim, and 
the fatty tissue surrounding the 
kidney is thus easily reached 
and opened 

The Abdominal incision is 
made alorTg'Hhe- linea semilu- 
naris, which is divided, and the 
peritoneal cauty opened If 
the colon lies o\er the kidney, 
it is displaced inwards and 
held aside, as also the other 
intestines, by cloths soaked m 
warm salt solution , the peri 
toneum covering the posterior 
abdominal wall is incised to 
the outer side of the colon, and 


B) commences at a point corre- 
3 erector spinre, an cLA anckubelow 
and outwards in the direction of 



Fig 422 —Diagram to Illustrate 
Lumbar Incisions 

A, For lumbai colotomy , B, for exposing 
the kidney 


the organ thus exposed When, 

however, the kidney is large, it is often unnecessary to open the 
peritoneal cauty, the colon and other peritoneal contents being 
displaced inwards 

A third method has been advocated by some surgeons, known as 
the Lateral or Lurnbo abdominal The incision extends \ ertically 
firom'tlie'lip of the~iast' rib' to the iliac crest, and, if necessary, a 
cross-cut is made backwards at right angles to it The peritoneum 
is stripped forwards from the kidney, the operation being thus retro- 
peritoneal The advantage over the ordinary lumbar incision has, 
however, yet to be demonstrated 


Congenital Affections of the Kidney — Min} difteient malformations and dis- 
placements aie met with alteclmg this 01 gun 
The chief Malformations aic as follow (n) Complete absence of one organ, 
a \eiy sate condition, and (b) congenital ahophy of one kidney, it being repre- 
sented by a mass ot fatty tissue , in both eases the other oigan is correspondingly 
cnlaiged and hypeitiophied (c) The kidneys may be fused together, either 
constituting one taige organ in the median line, and more or less normal 
in shape, oi sometimes constituting the so-called horseshoe shaped xarietx, the 
com exit 3 being dnected downwaids (d) Deep lobulation of the kidney, as in 
some animals, is sometimes seen, especially if the oignn is displaced, occa- 
sionally this is earned to such an extent as to dmde it into two or more poitions 
(t) The in etc 1 and pelus may be double, this malfoi mation affecting the pehis 
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alone, or extending as fai as the bladder (/) The renal artei y may arise from 
the aorta in two or moie main branches 
The majority of these malformations arc of veiy little clinical importance, 
except in the opeiation of nephrectomy, when they may necessitate some modi 
hcation of the usual pioceedings 

Congenital Displacement of the Kidney occurs about once in ever) thousand 
individuals, the oigan being either depressed, so as to he over the sacro-iliac 
synchondrosis or sacral piomontoiy, or raised above its normal position The 
left kidney is moie frequently affected in this way than the right, and, when 
lying in the iliac fossa, the descending colon is usually displaced inwards, so that 
the rectum starts to the right of the middle line The adrenal bodies letain their 
normal position, and do not move with the kidney 
Cystic disease, sarcoma, and hydronephrosis may also occur congenitally, and 
will in tui n be described below' 

/Floating and Moveable Kidney — The normal lndney is not a fixed 
^ organ but moves up and down on respiration, although usually such 
movement cannot be detected on palpation It is therefore necessary 
to define as precisely as possible what is meant clinically by the terms 
‘ moveable ’ and ‘ floating ’ kidney Three stages of abnormal mobility 
may be described (1 ) K-palpablc kidney is one the lower half or more of 
which can be definitely felt on deep inspiration (11 ) A moyeablc-k ldney 
is one in which the examining hand can define the upper end of the 
. organ, and can restrain it from returning to its old position during 
expiration (111 ) A floating kidney is one which can be moved freely 
about the abdomen in all directions, and even across the middle line 
m some cases Formerly this last term was applied to a supposed 
congenital lesion, in which the kidney was attached to the posterior 
abdominal wall by means of a mesentery , it is more than doubtful 
whether such a condition exists 

In the earlier stages the movements occur within the fatty capsule 
which surrounds the organ, but later on mild attacks of inflammation 
attach the fatty to the fibrous capsule, and the kidney with its 
associated fatty envelope moves behind the peritoneum Two forms 
of movement are possible (1 ) An up and-down or m-and-out move- 
ment m one plane ( 'cinder-sifting movement), the kidney merely 
swinging on its pedicle , or (11 ) a movement of torsion may accom- 
pany this, either round a transverse axis when the lower end of 
the kidney becomes prominent, or round a vertical axis when the 
outer convex border swings forwards In the latter case kinking 
of the ureter or renal vessels is very likely to ensue 

Moveable kidney occurs more frequently in women than m men 
(10 to 1), and more often on the right than on the left side (12 or 13 
to 1), partly_because the renal vessel s .are longej.on this side than-on 
the other, and partly because the descending colon is more fixed than 
the ascending 

Causes — The kidney is normally kept in position by a firm packing 
of fat between -the-layers of the perinephric fascia , but in addition 
•the tension of the peritoneum, thennaintenance. o f the int ra-abdominal 
pressure, and^thensupportyof the muscular abdominal parietes, have 
much to do in keeping it in place Anything that seriously modifies 
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these three factors may lead to displacement and mobility of the 
organ Parturition accounts for many cases , firstly, because of the 
sudden dimmuffon of the intra-abdominal pressure, and, secondly, 
owing to the resulting pendulous and relaxed state of the abdominal 
o gusc les, especially if the patient too early resumes the erect posture, 
or undertakes physical work without efficient external support-; 
hence it is more frequent among the poor than amongst the rich It 
may also follow the removal of large abdominal tumours which 
stretch the abdominal walls, or rapid emaciation, whereby the pen- 
ue phnic fat is. ab sorbed, whilst tight-lacmg or traumatic influences 
may be responsible for some cases It is frequently associated with 
that form of displacement downwards of the abdominal viscera which 
is known as Glenard’s disease, or enteroptosis 

Symptoms ^JTmoveable kidney is often discovered by accident, 
and is entirely free from symptoms In some cases the patient comes 
under observation because she has observed a moveable lump m the 
abdomen, which on handling is painful, the pam being often asso ciated 
with n ansea..and. vomiting In other cases the p am a nd vomiting 
bring the patient under observation, the doctor discover! rig "the move- 
able kidney The pain is referred to the back, or perhaps shoots 
along the„ureter to the groin, testis; or labium majus \fpnuting as a 
si gnifi cant sign, and the surgeon should never omit to examine the 
loins In cases of obstinate vomiting with no apparent cause Periodicals 
exacerbations of these symptoms, with a temporary diminution m 
the amount of urine, result from kinking of the ureter ( Dietl's crises ) , 
sudden relief, followed by an increased flow of urine possibly contain- 
ing some muco-pus, indicates that the organ has returned to its normal 
situation Repeated attacks of this type may result m pyelitis and 
hydronephrosis On examining the abdomen, a moveable tumour can 
often be observed with ease if the abdominal panetes are not loaded 
with fat, and on manipulation pam and vomiting may be induced 
The adoption of the genu pectoral position will sometimes enable a 
moveable kidney to be more certainly felt, ivbilst a distinct loss of 
resistance is noticed external to the erector spinse on the affected side 
« The patient is almost always very neurotic, and evidence of the 
, displacement of other abdominal viscera is often found, so that the 
; detection of a moveable kidney does not necessarily explain the whole 
i case, or indicate operation Many a patient has been operated on for 
\moveable kidney, but the symptoms (pam, vomiting, etc ) persisted, 
even when the organ remained anchored to the abdominal wall 
Treatment — It must be fully recognised that m the great majority 
of cases m which unnatural mobility of the kidney can be detected 
operation is not required Only when it can be definitely established 
that the. kidney is the real source of the symptoms should operation 
be considered, and even then it may be possible to deal with it by 
other means Pressure will sometimes restrain the mobility of the 
organ, and this is best applied by means of anjiir cushion incor- 
porated in an abdominal belt , the cushion should be triangular, its 
sides corresponding to the costal border, Poupart’s ligament, and the 
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linea semilunaris , it is put on in the recumbent posture, and for choice 
with the pelvis raised If prior to the use of this appliance the 
patient will submit to a stay in bed, with a course of abdominal 
massage and Swedish exercises, and be fed up well, so much the better 
If, however, the organ is so tender that the needful pressure can- 
not be borne, or ffevidences of hydronephrosis or pyelitis are present, 
or if the kidney is extremely mobile and handling causes vomiting, 
etc ,then operation may be wisely recommended, and in suitable cases 
''does much good N cphioi > haphy o> Nepliiopcxy is the name applied 
to this procedure It is "obvious that 'a rounded structure like the 
kidney with a smooth fibrous capsule is not easily fixed, and the more 
so since the^ renal parenchyma has great absorbent power, so that 
sutures, even of silk, passed through its substance are early disin- 
tegrated and absorbed, hence, although the kidney may seem to be 
efficiently immobilized at the completion of the operation, it readily 
becomes loose again There are only two certain methods of fixing 
the organ (1 ) The wound down to the kidney is left open and 
packed with gauze so that healing occurs by granulation , the cure 
is certain, but tedious, whilst a lumbar hernia may follow (u ) The 
plan now usually adopted is to expose the organ by the lumbar inci- 
sion The fatty covering is opened, and as much of it as possible 
removed A portion of the true fibrous capsule is now dissected up 
and fixed to the abdominal panetes so as to expose the raw and 
slightly bleeding cortex Many methods of dealing with the capsule 
have been suggested, but it matters little which is employed Per- 
sonally, we prefer to strip up a good sized flap from the centre of the 
organ and fix it by stitches between the divided muscles, whilst a 
deep suture is passed through muscles and kidney above and below 
the bared area The organ is thus firmly fixed, but it is wise to keep 
the patient in bed for four or five weeks subsequently to allow of con- 
solidation, and afterwards a binder or belt should be worn for a time 
Inj uries„ofUthe-Kidney are usually due to crushes of the body, as 
between the buffers of railway cars, or when a cart passes over the 
abdomen, or from blows or falls Considerable haemorrhage follows, 
both into the substance of the kidney or its pelvis, and into the peri- 
nephric fatty tissue, and this even— when~tlie cap sule has not beg n 
torn The integrity of _thrs-structure is a point of great^importance, 
since it limits to some extent the bleedmg^and prevents__u£iriary 
extravasation , the kidney "may'”be crushed to a pulp without any 
external haemorrhage, and under these circumstances clots are likely 
to pass down the ureter, and may obstruct it and lead to its subse 
quent occlusion When the anterior portion of the capsule is tom, 
the peritoneum may also be involved, especially in children, and then 
evidences of intra peritoneal bleeding may manifest themselves, and, 
indeed, if the kidney is extensively lacerated, fatal haemorrhage may 
result, though this is unusual Rupture of the posteiior surface of 
the kidney opens up the retro peritoneal cellular tissue \\ Inch becomes 
infiltrated with blood and urine, and suppuration is almost certain to 
° °w, resulting in pyaemia or at a later dale in exhaustion from 
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chronic septic poisoning Not unfrequently other severe injuries are 
present, such as fracture of the pelvis, spine, or skull, bruising or 
tearing of intestine or liver, and from these associated lesions serious 
phenomena may arise 

The Symptoms consist in severe shock, followed by nausea, vomit- 
ing, pain in the loin, shooting down into the testis or thigh, localized 
tenderness and perhaps swelling over the injured organ, and haema- 
turia The amount of blood lost m this way varies considerably , in 
the slighter cases the hasmaturia is of short duration, but in more 
extensive lesions it may be severe and so persistent as to threaten life 
The passage of clots down the ureter gives rise to renal colic, and 
ob'stjuction'of that duct may lead to total suppression of the secre- 
tion_o n t he affected side The bladder may m some ' cases become 
greatly distended with clots, the blood coagulating after it has entered 
the viscus Haemorrhage into the perinephric tissues is indicated by 
the formation of a swelling m the loin, and laceration of the peri- 
toneum is followed by distension of the abdomen, increasing anaemia 
from persisting haemorrhage, and the onset of peritonitis The 
development of a perinephntic abscess is recognised by fever, rigors, 
increased pam in the lom, and the usual phenomena of deep sup- 
puration (p 1162) 

The Treatment usually required is to keep the patient quiet m bed, 
with an icebag or Leiter’s tubes, applied to the lom , pam may be 
relieved by stiappmg the side or by applying a firm bandage. Per- 
sistent haemorrhage necessitates the administration of ergot, tannic 
acid, or turpentine , but if it is threatening the patient’s lifeTan ex- 
ploratory incision is required, and, if need be, removal of the organ, 
although it is sometimes possible to stitch up a limited rent, the 
sutures being passed deeply through the organ Any distension of 
the bladder must be relieved, the clots being washed out through a 
large-eyed catheter The occurrence of peritonitis or of a peri- 
nephntic abscess will call for suitable surgical measures, the injured 
viscus being dealt with according to its condition 

Rupture of the Ureter is a rare accident, usually due to direct violence, 
but occasionally happening during pelvic operations, such as removal 
of the uterus When due to a subcutaneous injury, it cannot be 
recognised at once, but extravasation of urine takes place, resulting 
m the formation of a perinephntic abscess This is incised sooner 
or later, and on exploring the cavity it may be possible to detect the 
rent in the ureter, but more frequently its situation cannot be found, 
and then a doubt will necessarily exist as to whether the lesion in- 
volves the ureter or the pelvis of the kidney In either case a urinary 
fistula m the lom results, which may possibly close after a time , if 
the fistula persists, nephrectomy will be required, and then the sooner 
such an operation is undertaken the better In a few favourable 
cases it has been possible to suture the rent m the ureter by the fol- 
lowing plan The lower end of the divided ureter is closed, the exposed 
mucous membrane being tucked m by sutures passing through the 
muscular coat , the upper end is then implanted into a longitudinal 
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opening made in the side of the lower segment, and accurately 
stitched in position 

Two cases ptobably of this nature came under treatment at hospital Both 
occurred in young boys, and both were due to cab accidents In the first, after 
the preliminary shock had passed off, nothing special was noted foi about ten 
days, when on sitting up sharp pain was experienced in (he side, and this was 
followed by a letro-peritoneal collection of fluid, together with some amount of 
fever On incision a large quantity of limpid urine escaped, with but very little 
pus— an intei esting illustration of the fact that healthy urine does comparatnely 
‘ ' :>sues into which it is extiavasated The fingei introduced into 
beyond the middle line, and the uretei could be felt traversing 
the cavity , but the rent could not be found Drainage was provided, and foi a 
time a urinaty fistula peisisted , finalty, the wound healed completely In the 
second case the lnfiammatoiy phenomena were moie maiked, but an incision 
was not made until the twelfth day , here also the lesion could not be found, 
and drainage was resorted to, but without avail, nephreefomj being subsequently 
inquired Both cases lecoveied 

Hydronephrosis is a condition characterized by distension of the 
pelvis and calyces with urine, as a result of some obstruction to its exit 

Causes — (1 ) It may be con genit al m origin It must be borne m 
mind that the body of the kidney undeveloped from the metanephros, ' 
and that the ureter unites subsequently with it to form its excretory 
duct , such union is occasionally defective at the upper end, well- 
marked obstruction occurring at the junction of the ureter with the 
infundibulum of the pelvis Similar trouble sometimes arises from 
the ureter becoming kinked over an abnormally-placed renal artery 
It is, however, more frequently due to an impervious condition of the 
urethra or to the existence of a membranous septum therein , both 
kidneys are then necessarily affected The amount of distension m 
some of these cases is such as to interfere seriously with parturition 
until the abdomen has been tapped The infants are often born dead, 
or succumb shortly after birth (11) AcquncdSorms of obstruction 
are by no means uncommon, and may be arranged under the follow- 
ing headings (a) Blocks within the urinary passages from the 
presence of stones parasites, foreign bodies, or even blood-clot , ( b ) 
changes of structure affecting the walls' of the urinary passages, eg , 
inflammatory swelling of the mucosa, cicatrices, stenosis, or tumours, 

( c ) k inkin g of the ureter in cases of floating kidney , and (d) the pressure 
of extrinsic tumours or cicatrices, as after pelvic cellulitis Hydro- 
nephrosis may be unilateral or bilateral , in the former case the 
obstruction arises within the ureter, or from some vesical condition 
involving its entrance into the bladder , m the latter case the cause 
is generally to be looked for below this spot 

It must be clearly understood that a s udden and absolute block 
never leads to hydronephrosis Should it occur as the result of im- 
paction of a“calculus in one of the ureters or of ligature of the ureter, 
as has occurred m hysterectomy, the secretion on that side is totally 
suppressed as soon as the tension within the pelvis and calyces is 
sufficiently high Atrophy of the renal epithelium follows after a 
time, but if the obstruction is relieved within .six .weeks of its in- 
cidence, the secretion of urine will probably be re established Should, 
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however, the obstruction be intermittent or incomplete, so that some 
of the urine' escapes, thereby relieving the pressure, hydro nephrosis 
develops Sudden and complete occlusion of the urethra likewise 
results fn'dilatation of the bladder and rupture either of that viscus 
or of the urethra, whilst a gradually increasing obstruction is always 
likely to lend to hydronephrosis 

Pathological History — The earliest result of obstruction to the 
flow of urine consists m dilatation of the ureter and pelvis, which is 
soon followed by expansion of the calyces The pyramids are flat- 
tened, and the cortex expanded and thinned, so that the whole kidney 
looks larger than usual A 
certain amount of interstitial 
infiltration of the cortex is 
always present, the urine 
secreted in the early stages is 
usually abundant and of a low 
specific gravity 

If the obstruction continues, 
the renal tissue becomes more 
and more atrophied, until finally 
it disappears entirely, the kidney 
being represented by a thin 
walled multilocular cyst At any 
stage septic phenomena may 
supervene, giving rise to pyone- 
phrosis {vide inf] a) 

The Clinical History varies 
considerably with the method of 
onset and the cause of the 
trouble Frequently all that 
happens is a painless enlarge- 
ment of the affected organ , if 
both are involved, there may be at first some increase in the amount 
of urine secreted, which is pale, limpid, and of a low specific gravity , 
after a time the quantity diminishes, and finally anuria and uraemia 
follow, especially if septic changes supervene, as is so commonly 
the case When only one kidney is affected, the excretion may 
remain normal m quantity and quality, owing to compensatory 
hypertrophy of its fellow Not unfrequently a fluctuating swelling 
of considerable size is produced by hydronephrosis , it presents all 
the physical signs of a renal tumour (p 1149), and its formation is 
often associated with pain, vomiting, and increased frequency of 
micturition Finally, a perraephritic abscess may develop, owing 
to ulceration of the pelvis or ureter, and the cyst may thus discharge 
through the loin Occasionally the size of the tumour varies con- 
siderably' from time to time, owing to the obstruction being tem- 
porarily overcome by the pressure of retained urine behind it 

The Treatment of hydronephrosis should m the first place be 
directed to removal of the cause, if practicable, and where the 
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obstruction exists in the prostate or urethra, no other treatment is 
feasible fin some cases of congenital hydronephrosis due to mal- 
formation of the upper end of the ureter, it is possible to transplant 
it and thereby relieve the obstruction Unilateral hydronephrosis 
must be dealt with by aspiration as a temporary measure , but this 
is rarely satisfactory, and usually needs to be followed by an explo- 
ratory incision (nephrotomy), by means of which it may be possible 
in a few cases to reach and deal with the obstruction In the majority, 
how ever, the block is situated so low down that it cannot be reached, 
and nephrectomy must then be undertaken 

Nephritis, or inflammation of the kidney, is an affection which 
occurs in many different conditions, and is suitably discussed in 
medical text-books The presence of albuminuria is of considerable 
significance to surgeons, and m all cases demanding surgical inter- 
ference the urine should be carefully tested It will be further dis- 
cussed at p 1 1 98 

In addition, we must note that surgical interference has been 
utilized in cases of chronic Bright’s disease Edebohl 4 of New York 
and others have completely removed the capsule of both kidneys in 
some of these patients, and the results obtained have been very 
encouraging The technique is simple and needs no special descrip- 
tion, but the operation is often difficult in fat cedematous subjects 
It is claimed that the operation is most suitable to young people with 
post-scarlatinal chronic nephritis, and may save life in suppression of 
urine following catheterism or exposure to cold The further history 
of this procedure will be watched with much interest 

Pyogenic Infections of the Kidney and Ureter may develop from 
many distinct sources, and give rise to several allied, though distin- 
guishable, clinical conditions Thus, (1 ) the infective material may 
reach the kidney from the blood m the shape of emboli, as m pyaemia, 
causing a diffuse inflammation of the renal substance with a develop 
ment of many scattered abscesses ( acute suppmative interstitial nephritis), 
or of one larger abscess Sometimes a focus of disease pre-exists m 
the kidney, c g , stone, tubercle, or cancer, and the superadded infection 
adds much to the gravity of the symptoms (11 ) When once the 
kidney substance is involved, the trouble is only too likely to spread 
to the pelvis, causing a suppurative pyelitis (or inasmuch as the renal 
parenchyma is already invaded, a suppurative pyelonephritis) , and 
thence the mischief spreads down the ureter, and may perhaps infect 
the lower urinary passages, constituting a condition of descending pyelo- 
nephritis (m) A common method of origin consists in pyogenic 
organisms spreading upwards from the bladder to the ureter and 
kidney This is seen frequently m the affection which used to be 
termed ‘ surgical kidney,’ and followed m the tram of so many 
diseases accompanied with cystitis, e g , stricture of the urethra, 
enlarged prostate, stone in the bladder, etc It will be remembered 
that the ureter passes through the bladder m an oblique direction, 
and is guarded by strong sphmcteric muscular fibres, and thereby the 
* Medical Rccoid, March 28 1903 
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spread of infection upwards is lendered more difficult It is probable, 
however, that the mucous membrane lining the orifice becomes 
itself inflamed, and a small plug of mucus develops within it, through 
which the germs are able to pass upwards In other cases they 
certainly find their way via the lymphatics of the mucous membrane, 
which are continuous m the ureter and bladder When the phenomena 
caused by this infection from below are limited to a suppurative 
condition, it is known as an ascending pyelonephritis , but if to them is 
added an element of distension, due to the cause being of an obstruc- 
tive type, then the distended suppurating kidney is known as a 
pyonephiosts (iv ) Sometimes the infection reaches the urinary 
passages from neighbouring organs, though this is certainly un- 
common We have known an appendix abscess to open through 
the kidney and discharge itself, or to involve the ureteral wall 

The organisms usually present are staphylococci, streptococci, or 
the B coh, which, as we shall see later on, is constantly associated 
with inflammation of the bladder 

x Pyelitis ls-the term ..applied to an inflammation involving the 
pelvis of the kidney, the calyces, and perhaps the ureter The chief 
causes from which it arises are (a) The p resen ce of a calculus, or 
the passage of uric acid crystals in gouty individuals , ( h ) tuberculous 
disease, either starting primarily m the kidney, or extending upwards 
from the bladder , (c) extension of septic inflammation from the 
bladder and urethra , (d) malignant disease of the kidney , (c) occa- 
sionally ii\Jfoating or moveable kidney , (/) the ingestion of irritating 
drugs, e g , canthandes, turpentine, and even cubebs or copaiba , 
(g) 'the presence of foreign bodies, such as needles, bullets, and para- 
sites, eg , the Bilhmzia Immatohia or the Strongylus gigas , ( h ) a pyaxmic 
embolus , and ( 1 ) possibly cold In the milder cases and m the early 
stages it may be a simple catarrhal inflammation, but it is almost 
certain to become of a purulent type if it lasts long 

Whatever the cause, the pathological phenomena are the same, 
consisting m the lining membrane becoming congested and thickened, 
and secieting a muco-purulent, or even purulent, discharge Owing 
to the swelling of the mucous membrane, the entrance to the ureter 
is encioached on, and a certain amount of distension of the pelvis 
and calyces (hydronephrosis) follows Where* micro-organisms are 
present, as in cases due to extension from the bladder, the kidney is 
likely to be involved m the process (pyelonephritis), or the condition 
may be followed by a urinary abscess m the loin or suppurative 
perinephritis 

The Symptoms of pyelitis consist of pam and tenderness o\ er the 
affected kidney, increased frequency of micturition, and the intei - 
mittent discharge of pus m acid_n one The intermissions are due to 
the inflammatory swelling of the mucous membrane, A\hich tem- 
poranly blocks the uppei entrance to the ureter, and necessitates a 
certain degiee of pressure of the urine and pus accumulated m the 
pelvis of the kidney in order to overcome the obstruction Neces- 
sanly, where pyelitis follows clnonic cystitis, the acid reaction of the 
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urine is neutralized by the changes occurring in the bladder , in such 
cases a nocturnal elevation of temperature is usually noted 

The Treatment of pyelitis is mainly directed to the cause Where 
such is removeable, e g , calculus or foreign bodies, an operation is 
advisable In the ascending type, which originates m the bladder, 
treatment should first be directed towards the latter viscus In the 
simple catairhal variety the patient is kept warm, his diet restricted 
to bland fluids, and urotropme, alkalies, and sedatives prescribed If 
these measures fail and the condition becomes painful and purulent, 
the presence of a stone may be suspected, and a radiographic examina- 
tion should be made, or the affected kidney should be explored 

2 Pyelonephritis, or inflammation of the pelvis of the kidney 
together with the renal parenchyma, is almost invariably suppurative 
in type, and either due to extension upwards from the loxver urinary 
organs, or to a local lesion of pelvis or kidney, such as calculus or 
tuberculous disease 

In almost all cases of pyelitis a certain degree of renal congestion 
is present , but when the condition becomes confirmed, and especially 
when septic matter is present in the calyces, it is certain to light up 
a subacute interstitial nephritis In the later stages bacteria invade 
the pyramids and travel upwards along the lymphatics or renal tubules, 
giving rise to abscesses, either scattered through the connective tissue 
of the organ or within its tubules, m either case seriously damaging 
its excretory function In both instances it is possible for many of 
these minute foci of pus to run together and form a large collection, 
which in time becomes recognisable from outside , but more usually 
the patient dies of toxaemia or uraemia before that stage is reached 
When the affection ascends from the bladder, it may commence 
suddenly and with acute symptoms, and then probably results from 
some surgical operation or simply from cathetensm m a patient 
whose bladder is m a highly septic condition The organisms find 
their way upwards along the lymphatics m the mucous lining of the 
ureters, and soon infect the pelvis , the walls of the ureters may m 
such cases be studded with miliary abscesses 

The Clinical History of pyelonephritis is a little vague In acute 
cases the symptoms probably commence with a severe rigor shortly 
after the operation which has called the trouble into existence 1 his 
is associated with pain m the loins or back, headache, vomiting, 
great thirst, and probably some amount of drowsiness, perhaps passing 
into a condition of coma The rigor may be repeated, or the fever may 
remain high without exacerbations, but if uraemia is present or threat- 
ening, the temperature may be subnormal The urine is usually 
diminished m amount, and, indeed, may be suppressed entirely , if any 
passes, it is lngh-coloured and contains albumen and perhaps blood, 
vith some amount of pus, which is probably derived largely from the 
lower portion of the urinary track The prognosis m these cases is 
nearly hopeless, the patient being almost certain to die of uraemia, 
especially as both kidneys are generally affected, although in the more 
chrome type, if the cause of obstruction is removed, he may recover 
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In the more clnonic cases, the symptoms correspond to those of a 
pyonephrosis (q v ), which condition is almost certain to be present 
Granting that the cause can be removed or satisfactorily dealt with, 
recovery is quite possible m these cases, but the kidney is, of course, 
permanently damaged, and some degree of sclerosis is certain to follow 

Treatment — In the ch omc variety, the cause must be efficiently 
dealt with, if possible, but the surgeon must not forget that an acute 
attack may be easily lighted up by injudicious instrumentation or 
operations Hence it is desirable to dram and wash out the bladder, 
as by a perineal cystotomy, rather than to dilate or divide a stricture 
of the urethra An enlarged prostate or calculus must be removed, 
but it may be desirable to wash out or dram the bladder for a few days 
before undertaking such operations, so as to dimmish the risks of 
sepsis The patient is kept quiet and w arm m bed, and is encouraged 
to drink plenty of bland fluids In the acute form, the essential element 
of treatment is to prevent the development of uraemia, and to diminish 
the congestion of the kidney and re-establish the efficient secretion of 
urine The patient is kept warm in bed, and is given plenty' of bland 
fluid, such as milk and barley-water , stimulants are avoided, as also 
opium Hot-air baths, wet packs, and the hypodermic injection of 
pilocarpine, will suffice to get the skin to act well, and watery pur- 
gatives, such as jalap and scammony, are needed for the bowels 
The loins are cupped or fomented , and it is an open question 
whether the kidneys should not be exposed and their capsules removed, 
so as to dimmish tension 

3 Pyonephrosis is the term applied to indicate the association of a 
chro nic pyelonephritis with distension of the pelvis and ureter, as a 
result of obstruction to the passage of urine When unilateral, it is 
commonly due to the presence of a calculus, or of tuberculous 
disease, the obstruction being due to the swelling of the ureteral 
mucous membrane , if the affection is secondary to obstruction m the 
lower urinary passages, it is usually bilateral The lining membrane 
of the pelvis is inflamed, thickened, and perhaps ulcerated , decom- 
posing urme and pus collect in the dilated pelvis and calyces, and a 
soft, friable, phosphatic calculus may develop m consequence, even 
in cases where the originating cause is not of a calculous nature 
Obstruction to the outlet may' lead to such an accumulation of pus as 
to constitute an abscess of the kidney', whilst a certain amount of 
perinephritis is always present 

Clinical Signs — The kidney is found to be enlarged and tender on 
palpation, whilst more or less constant pain is present in the loin 
The temperature is usually somewhat raised, especially at night, 
from the absorption of septic products , the patient steadily loses 
ground, and becomes emaciated , the tongue is dry', the appetite 
diminished, and nausea and vomiting are sometimes present The 
urme is usually' scanty m amount, and loaded with muco-pus, which 
may' be constant or intermittent If both kidneys are involved, the 
excretion of urme gradually diminishes, leading to a fatal issue from 
urasnna, unless the patient dies previously' from toxasmia or pysemia 
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Treatment — Where both kidneys are involved as a result of some 
urethral or prostatic affection, no special treatment directed to the 
kidneys is feasible , but if the condition is unilateral, and not 
secondary to disease of the lower urinary organs, nephrotomy should 
be undertaken, and any removeable cause dealt with Failing this, 
the cavity may be drained, or even nephrectomy performed 

4 Abscess in the Kidney may follow an}' of the conditions already 
alluded to, in u Inch bacteria gain access to the oigan from below 
It also occurs m connection with pjjcSgua and after the general 
infective fevers, being then more or less of a pyaennc type In acute 
interstitial nephritis the abscesses are multiple and at first small, being 
located between the tubules or sometimes within them , the pyramids 
then have a streaky-wlnte appearance due to their infiltration with 
pus, and the abscesses form m the cortical substance at their base 
Larger collections are caused by the amalgamation of several of the 
smaller In pyaemia the abscesses are preceded by infarcts, which 
appear immediately beneath the capsule as wedge-shaped areas of 
a chocolate colour, which turns to yellowish white as suppuration 
occurs Symptoms are not produced unless the abscess is large 
enough to be detected from outside , the mere presence of pus m the 
urine associated with an enlarged and tender kidney is not sufficient 
evidence of abscess formation When the collection is large enough, 
the organ can be distinctly felt, and perhaps fluctuation detected 
The abscess may burst into the pelvis and discharge through the 
ureter, but when due to an ascending pyelonephritis from obstruction 
this is not likely to be the case The inflammation is more liable to 
spread outwards through the kidney substance, and give rise to a sup- 
purative perinephritis Treatment of an abscess of the kidney consists 
in nephrotomy for drainage purposes, or perhaps nephrectomy 

The more chronic varieties are probably tuberculous m origin, and 
may then attain considerable dimensions, all that is noted being the 
lumbar swelling, whilst pyuria is not necessarily piesent, owing to the 
ureter becoming blocked 

5 Perinephritis cannot be recognised unless suppurative in nature, 
resulting either from septic wounds or from ulceration involving the 
walls of the pelvis and calyces, or from the transmission of micro- 
organisms from the interior of a suppurating kidney or pelvis without 
any breach of surface A pennephntic abscess may also arise from 
inflammation spreading from the intestine, appendix, pleural cavity, 
ribs, or elsewhere 

The Symptoms may be acute or chronic m nature In acute pen- 
nephritis, signs of deep suppuration in the lorn are produced, viz , an 
indurated painful swelling, associated with fever, and perhaps pre- 
ceded by rigors The body is held stiff and rigid, with an inclination 
towards the affected side Fluctuation may sometimes be detected 
when pus has formed, but the abscess is often so deeply placed that 
it is difficult to recognise it at first , it is likely to point at the side of 
the erector spina;, or may burrow forwards between the abdominal 
muscles, and find an exit on the anterior abdominal wall Occa- 
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sionally it bursts into the peritoneal or pleural cavities, or into the 
intestine If it comes to the surface, it is preceded by congestion 
and oedema of the skm Chrome perinephritis gives rise to no charac- 
teristic symptoms until an abscess forms which is large enough to be 
felt Sometimes it is of a simple type, and does not suppurate , but 
the kidney becomes adherent to surrounding parts, and to such an 
extent as to render nephrectomy difficult and dangerous 

Treatment m the suppurating variety consists m giving exit to the 
pus through an incision at 
the outer border of the 
erector spinae , the ^cavity is 
then carefully examined, 
and the cause of the sup- 
puration, if possible, deter- 
mined, and treated according 
to the requisites of the case 

T uber culous Disease of the 
Kidney occurs in one of 
three forms (a) It may 
arise in the course of acute 
general tuberculosis, when 
miliary tubercles are found 
studding the organs, but 
giving rise to no special 
symptoms The patient is 
usually a child Treatment, 
of course, is impracticable 

(b) It may extend upwards 
from a similar affection of 
the bladder, and then almost 
invariably involves both 
kidneys The mucous 

membrane of the ureter be- Fig 424 _ TuB erculous] Kidnei, showing 
comes thickened and trans- Thickening of Mucous Membrane of 
formed into oedematous Pelvis and Urlter (Prom Specimen 
granulation tissue containing IN College of Surgeons’ Museum ) 
tubercles, and that of the 

pelvis and calyces is similarly affected , finally, the renal parenchyma 
itself becomes infiltrated with tuberculous tissue spreading from the 
pyramids The patients are usually young adult males, and their 
liability is explained by the frequency of genital tuberculosis 
Clinically, enlargement of both kidneys is noticed, arising partly 
from the deposit of tubercle within the organ and partly from 
obstruction within the ureter The symptoms caused by the renal 
mischief cannot at first be distinguished from those due to the vesical 
trouble Permephritic abscess occasionally follows, and the patient 
dies from exhaustion, septic absorption, or uraemia Treatment m » 
these cases is of no avail 

(c) Pnmaiy Tuberculosis of the kidney is generally unilateral, and 
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commences as a deposit of tubercle m the cortex or at the base of 
one of the pyramids A caseous mass forms, which may extend 
widely, causing disintegration of the kidney substance, or may burst 
into the pelvis and infect that cavity A tuberculous pyonephrosis 
follows, and the piocess spieads for some distance down the ureter, 
and even infects the bladder (Fig 424) Suppurative perinephritis 
may also supeivene, and give rise to an abscess which bursts 
externally 

The Symptoms are at first indefinite The patient is usually a 
young adult, and latliei more frequently a male than a female He 
complains of increased frequency of micturition, and unilateral y>am 
in the loin, neithei of wliich~Conditions.is improved by restTremain- 
mg~fbe same at night as in the clay The pain is generally of an 
aching character, and more or less constant, although exacerbations 
may occur The urine is acid, and usually contains a certain propor- 
tion of pus, in which on examination the B tubcicitlosis can often be 
detected Hsematuna is not marked, even if present at all On 
examination the kidney may be found to be slightly enlarged, but 
is not tender, except in the later stages, when it constitutes a 
tumour of considerable size, and may contain a large quantity 
of pus, and even a phosphatic concretion Loss of flesh, night 
sweats, and a nocturnal rise of temperature, are present m the later 
stages 

The Diagnosis of primary renal tuberculosis is usually a matter of 
doubt, if the presence of bacilli m the urine cannot be demonstrated, 
since the symptoms are vepy^imflaiaio„thoae^oLjri/flArrt/r»/»y The 
history of the patient and of his family may be of importance, and 
he should he carefully examined for evidences of tuberculous disease 
^elsewhere, especially in the genital organs The chief points of 
^distinction are that the symptoms are less influenced by exercise or 
jhest, and there is less haematuria or renal colic than when a calculus 
hs present, whilst the kidney _is„ usually not so tender on manipulation , 
of 'course, the condition is much less common than that of stone In 
doubtful cases the final distinction is made by exploring the organ 
through an incision m the loin The tuberculous kidney is usually 
mottled m colour and pallid-lookmg, whilst hard, scattered, caseous 
nodules may be felt, which become fluid on pressure, or on incision 
give exit to caseous pus The upper part of the ureter is often 
somewhat thickened and indurated In calculus the surface is 
uniformly even and dark red, or if any areas of softening are present, 
they are of a bluish-red colour, the pelvis and upper end of the 
ureter are usually lax and distended If the disease has extended 
sufficiently to cause a thickening and induration of the ureter which 
can be detected on rectal or vaginal examination, the diagnosis is 
rendered almost certain 

Treatment — If on exploration of the kidney the disease is found 
to be stnctlyji mited and the pelvis unaffected, it may be possible to 
treat it in the same way as tuberculous affections elsewhere, viz , 
oy ^craping away the diseased tissue, careful purification of the 
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cavity by liquefied carbolic acid, and plugging the wound thus 
formed In other cases it may be possible to excise wedge-shaped 
areas of the renal cortex, securing the wounds by sutures In the 
majority of instances, however, the disease will have spread much 
too extensively for such conservative treatment, the kidney practically 
consisting of a series of cysts filled with offensive pus If the 
surgeon is tolerably certain that the other kidney is healthy, nephrec- 
tomy should be performed, care being taken to divide the ureter 
below the farthest limit of the disease The occurrence of a pen- 
nephntic abscess necessitates an incision in the loin, and through this 
opening the kidney can be explored and, if necessary, removed 

Renal Calculus — Renal Calculi are usually met with in individuals 
suffering from lithiasis'^snTdicated by the passage of sand or gravel 
m the urme The general causes of this condition are detailed 


elsewhere (p 1195) All 
renal concretions are 
primarily excreted in a 
crystalline form from the 
renal tubules, but under 
ordinary circumstances 
are sufficiently small to 
find their way into the 
pelvis of the kidney, and 
thence along the ureter 
to the bladder If, how- 
ever, they are obstructed 
m their onward course, 
either on account of their 
size or shape, or some 
narrowing of the tubules, 
they may become lodged 
m the kidney substance 
or in one of the calyces, 
and by the gradual de- 
posit of the same ma- 
terial increase in size 



Fig 425 — Calculous Kidney (College 
of Surgeons’ Museum ) 


until large enough to give rise to symptoms (Fig 425) Renal calculi 
are usually not of great bulk, rarely exceeding that of a Barcelona 
nut , occasionally, however, the whole of the pelvis, and some of 
the calyces, may be occupied by a concretion, which takes the 
shape of the cavity m which it lies When many calculi are 
present m the peh is of the same kidney, they are usually faceted 
Chemically they consist either of uric acid or urate of ammonium , 
sometimes however, they are composed of oxalate or acid phosphate 
of lime 


The Pathological Phenomena connected with renal calculi vary with 
tlieir size, shape, number, and position If situated m the substance 
of the renal parenchyma, they give rise to but little change, being 
more _ or less encapsuled m a cavity lined by granulation tissue 
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When occupying the pelvis of the kidney, they set up pyelitis, and 
from the obstruction to the flow of urine, caused partly by the 
thickening of the mucous membrane, and partly by the calculus 
engaging the orifice of the ureter, produce dilatation of the pelvis of 
the kidney, and the phenomena of hydro - -.or pyo-nephrosis If on 
account of their shape or size they become i mprisoned "m one of the 
calyces, ulceration of the wall and suppurative perinephritis may 
follow , the calculus may even find its way into the abscess cavity, 
and be discharged spontaneously or removed through the loin, a 
urinary fistula often resulting If the calculus passes down the 
ureter, it gives rise to the symptoms of renal colic When small 
and smooth, it usually reaches the blaclfier without much diffi- 
cult}’-, and is then voided with the urine, or remains as a vesical 
calculus Occasionally, owing to its size or irregular shape, it 
becomes impacted in the ureter, usually at its upper end, giving rise 
to acute obstruction and the cessation of the urinary secretion on that 
side, followed m time by disorganization If the kidney thus affected 
is the only one available for excretory purposes, or if both ureters 
are similarly obstructed, the patient, if unrelieved, dies in a few days 
from suppression of urine ( calculous annua) In other cases the stone 
ulcerates through the wall of the ureter, giving rise to a retro-pen- 
toneal urinary abcess, or possibly to suppurative peritonitis If the 
ureter is only partially obstructed by the calculus, the changes which 
take place in the kidney are more gradual, and result m hydro- or 
pyo nephrosis 

The typical Symptoms arising from renal calculus are as follows 
The patient complains of pam m the lorn, more or less persistent, 
and often paroxysmal in nature, which is, however, always increased 
on exercise or jolting, it is frequently referred to distant regions, but 
most commonly follows the course of the gemto-GEujral nerve, giving 
rise to pam m front of the thigh, accompanied by retraction of the 
testicle , in the female it is also experienced m the labium majus 
Sometimes it extends down the back of the thigh, and it has even 
been said that pam_jn kfieciieeL-is— pathognomonic 1 It is almost 
invariably associated with hasmaturia, and often with pyuria, the 
amount of blood or pus being-increased on exertion FrequencymJk,.^ 
micturition is a prominent symptom, whilst if the pelvis is enlarged 
the kidney may be tender and distinctly palpable If the calculus 
is lodged m the renal parenchyma, the urinary secretion may be but 
little influenced, although the characteristic pam is well marked , the 
patient also finds that at night he can only gam relief by lying on the 
affected side, and on manual examination the kidney, though some- 
what tender, is not much enlarged When the calculus lies in the 
pelvis or one of the calyces, the typical phenomena described above 
are produced , but it is then noticed that at night the patient lies on 
the sound side, since the organ is both enlarged and tender On the 
other hand, it is an undoubted fact that stones even of large size may 
exist for years in the kidney without giving rise to any symptoms 
whatever 
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The passage of a calculus down the ureter is accompanied by the 
symptoms known as RenaTColic They consist of excruciating pam 
of a paroxysmal nature, which comes on suddenly, and is referred^' 
both to t he lom and along the course of the gemt o- crural nerve It 

is alwayTTisSociated with vomiting and severe^irockTTTie "patient 
often lying on the floor writhing in agony, with cold perspiration i 
standing m beads on his forehead The temperature is subnormal,! 
ancfthe pulse weak and rapid Strangu ry is usually present, the 1 
patient suffering from frequent paroxysmal efforts to pass water, but 
only succeeding m evacuating a small amount, and that generally 
blood stained After lasting for a variable period, the pam suddenly 
ceases, as a result of the passage of the calculus into the bladder, or 
of its slipping back into the pelvis of the kidney 
Impaction m the Ureter may occur either just below the pelvis of 
the kidney, or near the brim of the pelvis, or near the vesical orifice 
In thin persons it has been detected on palpation through the ab- 
dominal wall, and when low down has been felt on rectal or vaginal 
examination Persistent pam and hsematuria extending over days 
orjweeks should certainly suggest the presence of a ureteral calculus, 
v and~the more so if with each < < < 1 , ‘ '.<ck the pam and tender- 

ness, are JocatedJower down K >. g. , t 3 may confirm this by 
tlie'detection of a shadow below the usual level of a renal calculus, 
particularly if the kidney is not specially enlarged The result 
may be that the stone will ulcerate through into the retro-peritoneal 
tissue, and be discharged m an abscess , or more frequently the 
kidney is disorganised, and perhaps the patient’s life destroyed 
through the resulting renal incompetence 

Calculous anuria is the term applied to a cessation of the urinary 
secretion which follows the blocking of one or both ureters with 
calculi, the opposite kidney m the former case being absent, atrophied, 
or diseased The condition is usually lighted up by some physical 
effort, which presumably dislodges the calculus It is ushered m by 
sudden pam m the loin, which often passes away m the course of two 
or three days The anuria is rarely complete at first, a few ounces 
of pale limpid urme being passed at intervals, whilst occasionally 
distinct polyuria is present Sooner or later definite uraemic pheno- 
mena supervene , the most usual period is seven or eight days after 
the onset, but incomplete obstruction or a pre-existing condition off 
hydronephrosis may delay matters The onset of uraemia is indicated! 
by persistent vomiting, a slow, full pulse becoming irregular, con 
traction of the pupils and muscular tremors Coma and convulsions 
are rarely seen, and there is no dyspnoea , the temperature is sub- 
normal 

The Diagnosis of renal calculus is often a matter of uncertainty m 
the absence of a history of the passage of gravel or of the occurrence 
of renal colic It is most likely to be mistaken for tuberculous 
disease , the differential diagnosis between the two conditions has 
already been considered (p 1164) The final determination of the 
presence or not of a renal or ureteral calculus is now usually made 
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by skiagraphy, which has made such advances that it may be relied 
on '^ntTf-almost absolute certainty We are indebted to Mr A D 
Reid, radiographer to King’s College Hospital, for the following 
account of his methods and results 


The appaiatus employed at King’s College Hospital for exciting the tube 
consists of a io-inch vanable primaty coil, woiked from the ioo-volt continuous 



Fig 426 — Skiagram of Renal Calculi (Mr A D Reid ) 

In the negative four shadows are seen corresponding in position and shape to 
the four stones which were removed Much has been lost in lepioduction, 
but the shadows can still be seen The actual calculi removed by operation 
and drawn relatively to size are seen in the smaller circle 

mam with an electrolytic interrupter The tube, a heavy anode regulator 
(Muller), is enclosed in a box with lead-glass or thick plate-glass sides, but open 
at the ends, enabling one thereby to regulate it easily The top of the box is 
rendered opaque to the rays by lining it with a la3'er of red lead and a thick 
sheet of rubber, and a circular hole 3 or 4 inches in diameter is cut in such a 
position that the anode forms the centre of this circle Above this is fixed 
an iris diaphragm with leaves of thick brass, which gives any apei ture fi om 
. to 4 inches, and which can be altered by a slight movement of a vulcanite arm 
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attached to its outei ting This bo\ is placed on a platform on the sub-stage of 
a canvas-topped couch, and by means of this sub-stage the box can be moved 
longitudinally 01 transvetsely 

Piepaiaiwn of Patient — It is extremely important that the patient’s bowels 
should be as empty as possible when the skiagrams are taken, in order that no 



Tig 427 — Skiagram of Calculus in Ureter (Mr A D Reid) 

The patient was a young lady, and the diagnosis was confirmed by opeiation , 
the calculus was a tough concretion of acid phosphate of lime (N B — The 
outline of this calculus has been a little strengthened to ensure its satis- 
factoiy icptoduction With one other exception (\i/ , Plate XXV ) it is the 
onl\ skiagram which has been 'touched up’ in the entire series published in 
this book ) 

shadows should be thrown on the plate by faecal material in the large intestine 
which might supupose the kidney shadow and be mistaken for a calculus The 
touhne treatment is to keep the patient on light diet and a saline aperient for two 
dajs pieuous to taking the skiagrams The night before a purgative is gi\en 
consisting of 15 giams each of Pulx jalap-e and Pulv scammonn, and on the 
morning an enema is adtninistued through a long tube, no meal is allowed 
before the skiagi am is taken 


74 
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Tech tuque of iahiiq Sk/ag/aw — "1 he patient is placed on Ins abdomen on the 
couch, and a cylinducal air-cushion made of thin rubber, 6 inches in diameter and 
2 feet 6 inches long, inserted underneath him between the lower ribs and 
the iliac crests This senes a double purpose, in compressing the abdominal 
contents, and also making the back flat, so that the plate will he in accurate 
apposition thereto in its full extent 1 he tube-box is then arranged with the 
diaphiagm wide open, and the whole area examined with the screen It is 
generally possible to see a ienal ealculus of some si/e on the screen, and the 
shadow' will be seen to move up and down with iespiration a distance of from 
i to iJ inches 

This fact — namely, the wide exctnsion of the kidney during respiration — 
though u'ell knowm, has not been sufficiently insisted upon with legard to 
skiagiaphy for calculus, and it is the omission to lcslrain rcspnation during the 
process that has largely contributed to the inaccurate results that have been 
sometimes obtained 

Having eximined the wliolc area with the scieen wath the large diaphragm, 
it is w'ell to use a small one, and examine each area separately, and if nothing 
can be seen, to take the skiagrams 

Thiee skiagrams ue geneially taken, the fust wath a 3 -inch diaphragm, using 
a 10 by 12 plate, with the tube centied under the spine, taking in both kidneys 
and ureters, and the othei tw r o on 10 by 8 plates, the tube being centred under 
each side, using the smallest diaphragm that will include the w'hole kidney 
In all cases the anode of the tube is as nearly' as possible 20 inches from 
the plate 

The plate is enclosed 111 tw'o light-tight bags and placed film downwards on 
the back, and kept there either by placing a weight on it or by strapping The 
patient is directed to take several long breaths, and then to hold his bieath in 
the position of full inspiration This phase of respiration is chosen because it 
brings the uppei end of the kidney down, and gets it clear of the ribs as far as 
possible, and also because the patient is thereby able to keep still longer than in 
expiration 

An exposure of five to thuty seconds, x'arying with the size of the patient, is 
then given at a curient of 15 amperes through the primal y of the coil In most 
cases it will be possible to get the desired exposure in a single inspuafion, In 
a case wheie this is not possible, the same result can be obtained by divided 
exposures, w hich are made for shorter periods with a rest between each, the 
cut rent only being allow'ed to pass through the tube w'hen the patient is in 
the position of full inspiration To do this the operator, holding the commu- 
tator 01 a cut-out 111 his hand, should fix his head so that his eyes are on a 
level with the plate, and matk a chalk line on the opposite wall, which will 
just coincide with the line of the plate on the patient’s back at full inspiration, 
and thus he can be quite sure of getting his exposures all at the same phase of 
lespuation ,, 

, In some cases it is w'ell to make another exposure duung expiration, the use 
of which was well shown in one case wheie at inspiration the shadow of a 
small stone coincided exactly wath the end of the last rib, and would have been 
missed but for the eviderce of the second plate 

In all cases control photos should be taken under the same conditions two 

days later , , , , , 

Results — During the last two years 150 cases have been skiagiaphed tor 
possible calculus in kidney, uretei, or bladdei, and of these 63 have been 
subsequently operated on 

4 positive skiagraphic result was given in 36 cases — 23 in the kidney, 3 in the 
ureter, and 8 in the bladder Of the 25 renal cases, the stone was found by the 
surgeon in 23, in x it w'as found post-mortem, and in 1 case it w'as missed, being 
met el y a small collection of sandy materia] Of the 3 uieteial calculi, 2 were 
found at opei ation, and the third passed subsequently In the 8 vesical cases 
the stone was found and removed in 7 instances 

A negative skiagraphic result was followed by operation in 12 renal cases 
and 15 vesical, and of these a stone was found once in the kidney and once in 
ihe bladder 
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Treatment — In the early stages treatment is directed to the cure 
of hthiasis (see p 1195) The patient’s diet and general habits of 
life must be suitably regulated, and he is instructed to make use of 
alkaline waters, such as those derived from Contrexeville or Vichy, 
or citrate ofjithia and sulphate o f so da may be administered in a 
mixture Plenty of bland fluid should be ordered, such as boiled or 
distilled water, in the hope of dissolving the stone or assisting its 
onward passage to the bladder Sometimes it may become encysted, 
if the patient is kept absolutely at rest , the symptoms will then 
gradually ameliorate, and finally disappear 

Attacks of renal colic are treated by the use of ho_t hip-baths, 
warm drinks, and hypodermic injections of morphia , 111 the more 
severe cases chloroform must be administered 

In former days, when the presence of a calculus could only be sus- 
pected from the history or symptoms, the question of operation and 
when to undertake it was a subject of much discussion Even m 
these days Mr Henry Morris wrote that * an unsuspected renal 
calculus is a source of very real danger , and when its presence is 
disclosed, whether by accident or by the systematic examination of 
the urine, we should recommend its immediate removal, regardless 
of the fact that it is not causing pain, unless the general condition 
of the patient contra-indicates an operation ’ At the present time, 
when radiography has placed in our hands a means of almost certain 
diagnosis, the same advice holds good — whenever a stone is found, 
remove it, unless special contra indications exist Especially is this 
the case when a considerable amount of blood or pus is being passed 
m the urine, and the patient’s temperature is raised Pam m both 
kidneys is no contra-indication to operation, since there is no objec- 
tion to exposing and even removing calculi from both organs The 
constant passage of gravel, moreover, need not deter one from 
operating, since when once the kidney has been relieved by removal 
of the larger masses, the tendency to recurrence may be checked by 
suitable diet or drugs 

Nepliro lithotomy is always undertaken through the lom When 
exposed, the kidney is carefully freed from its connections, and drawn 
up into the wound , in the majority of patients it can be brought out 
on the lom, and this is certainly a desirable manoeuvre The whole 
gland is then carefully palpated, as also the pelvis and upper part of 
the ureter, so as to locate, if possible, the stone Sjipuldat.be- dis- 
tinctly felt-within ,the_kidne y su bstance, an incision is made through 
thej-enal_parenchyma over it , free haemorrhage follows, but this is 
readily controlled by inserting the finger into the wound, or by grasp 
mg the vessels m the hilum Should the stone not be palpable, an 
incision is made through the convex border of the kidney substance, 
a little posterior to the mesial plane of the organ and at the junction 
of its inferior and middle thirds One of the lower calyces is opened 
by this means, and the mtenor of the pelvis is carefully and fully 
exploied by finger and probe Sometimes the incision m the kidney 
has to be consideiably enlarged and the discovery of a small calculus 

74—2 
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may be a task of great difficulty When the pelvis is much dis 
tended and the patient has previously passed a good deal of pus, 
extra precautions must be taken to protect the surrounding tissues 
from infection Sterile gauze is packed into the angles of the wound, 
and the assistant must press up the abdominal wall The incision 
still passes through the cortex in preference to opening directly into 
the pelvis , a pelvic incision heals with difficulty, and is liable to 
leave a fistula Stones are removed by dressing-forceps or scoop, 
and care must be exercised to prevent any from falling backwards 
into the ureter Large branched calculi are often held very tightly, 
and require an extensive incision and careful peeling off of the kidney 
substance The pelvic cavity need not be irrigated under ordinary 
circumstances, but when dilated and suppurating it is well to do so 
with a hot solution of sublimate or of Condy’s fluid Before closing 
the wound m the kidney the ureter should be carefully examined , it - 
is sometimes possible to introduce a ureteral sound through the open 
wound, but this is by no means easy, and it is often wiser to make a 
tmy opening through the pelvic infundibulum, through which the 
sound is passed, and which is subsequently sutured by a Lembert’s 
stitch Bleeding is usually controlled without difficulty by sutures 
passed through the kidney substance, to which m bad cases may be 
superadded pressure by sponge or a gauze plug m the wound It is 
useless to attempt to place a ligature on a vessel divided m the renal 
parenchyma It is usually wise to introduce a drainage-tube down 
to the sutured wound in the kidney, after it has been replaced The 
abdominal parietes may then be closed m the usual way 

A ureteral calculus may be reached by prolonging the lumbar 
incision downwards and forwards in a direction parallel with Pou- 
part’s ligament towards the inguinal canal (the Iumbo-iho-mguinal 
incision of Henry Morris) The peritoneum and its contents are 
pushed bodily inwards, and the ureter attached to the posterior 
peritoneal wall can be followed down to within a few inches of the 
bladder A stone is removed through a longitudinal incision, which 
is subsequently closed by Lembert’s stitches A calculus impacted 
close to the bladder has been removed through the rectum or vagina, 
or by a trans-sacral operation 

Where the organ is totally disorganized nephrectomy may be re- 
quired, but such treatment is not always ad\isable, especially when 
sinuses have resulted from a suppurative perinephritis In such 
cases the renal tissue has often entirely disappeared, and disintegrating 
calculous material may occupy the pelvis, which is surrounded by a 
mass of dense fibro cicatricial tissue, the removal of which is imprac- 
ticable and eVen dangerous All that should be attempted is the extrac- 
tion of the stone and the purification of the cavity , the patient must 
resign himself to the inconvenience of a suppurating sinus m the loin 

Tumours of the Kidney — The different forms of tumour which 
originate m the kidney may be classified as the simple and the malig- 
nant Se\eral cystic conditions also occur The general features 
of an enlarged kidney have been already described (p 1 149) 
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The Simple tumours of the kidney are 

x Diffuse Cystic Disease (or, as it has been termed, adenoma of the 
kidney), which may be congenital- or-actfulred Il^m not unfre- 
quently bilateral, especially when congenital The kidney is en- 
larged and occupied by cysts, varying m size, but rarely exceeding 
that of a cherry , they are lined with epithelium, which is generally 
flattened, and filled with a limpid fluid containing urea and perhaps 
cholesterme The cysts are often very numerous, and may project 
from the surface of the kidney 
as nodular elastic outgrowths 

The pelvisTemains una~ffe~cted' 
until the later stages of the 
disease (Fig 428) Generally 
the whole kidney is involved, 
iAnd may attain enormous 
dimensions , but occasionally 
the growth is limited to one 
portion of the organ The 
origin of this condition is un- 
certain, but it is supposed to be 
due to the persistence of the f, 
mesonephros (or Wolffian body) ’ 
m the substance of the true 
kidney (or metanephros), and 
its development into cysts The 
early symptoms are simply 
those of pressure, but at a later 
stage the secretion of urine is Fig 428 —Cystic Disease of Kidney 
interfered with to such an extent (King s College Hospital Museum ) 
as to produce uraemia The 

tendency of this affection to affect both kidneys prevents any hope of 
benefit from operation 

2 Papilloma of the renal pelvis is a rare condition, characterized 
by the development within its cavity of a villous mass, identical in 
structure with that met with m the bladder It has usually been 
observed m elderly people, and the chief, if not the only, symptom is 
excessive haematuria It cannot be diagnosed with certainty, but if 
found m an exploratory operation, it can be removed with success, 

3 Occasionally tumours of a considerable size are found growing 
from the kidney, similar m structure to the zona fasciculata of the 
adrenal bodies They are looked on as adenomata growing from 
accessory and misplaced adrenals , the renal parenchyma is normal 
in texture, though stretched over the new giowth They may remain 
small for a time, but when once they begin to grow their increase in 
size is rapid, and they must be looked on as semi-malignant When 
diagnosed, they may be removed together with the kidney, and the 
results are usually satisfactory 

Malignant tumours of the kidney may be divided into 

1 The Sarcomata of Infants, which are often congenital, but may 
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be acquired within the fiist tew years of life They are encapsuled, 
the kidney substance being sometimes spread over them, and consist 
of round or spindle cells, the latter often showing a cross-striation, 
resembling that of muscular fibres (myo sarcomata) They grow to 
a great size, and may affect both organs, but pain and haimaturia are 
absent Death results from general dissemination or from exhaustion, 
or may follow mechanical obstruction to the circulation, as by the 
detachment of a sarcomatous embolus, which travels upwards and 
blocks the pulmonary vessels Treatment by nephrectomy has given 
most unsatisfactory results, the operative mortality having been high 
and recurrence almost invariable within a short period The opera 
tion itself is not particularly difficult, but a large incision is required, 
and care must be taken to avoid displaced structures, such as the 
inferior vena cava When both kidneys are affected, nothing can 
be done 

2 The Saa^oRiata-of-Adults occur between the thirtieth and fiftieth 
years of life, and are of jJie-spmdler-celled'vanety Only one kidney is 
generally involved, giving rise to a rapidly growing swelling, asso- 
ciated with pain and hmmaturia Calculi are often found m the 
pelvis of such organs Secondary deposits form m the viscera, ex- 
tension through and beyond the capsule is not uncommon, and death 
is usually due to exhaustion The results of nephrectomy haxe not 
been very encouraging 

3 Carcinoma is an uncommon form of tumour in the kidney It 
presents the same clinical features as a sarcoma, and can only be 
recognised on microscopic examination One symptom, however, 
Requires special mention, since it is extremely suggestive of the 
^ presence of cancer, viz , the development of a varicocele- It is due 
■ to the pressure of enlarged and cancerous lymphatic glands upon the 
.roots of the spermatic veins, and hence, whenever an elderly person 
develops a varicocele, a careful examination of the kidney on the 
affected side should always be instituted 

Various Cystic .Conditions of the kidney must be noted in addition 
to the general cystic disease, already described 

(a) Hydatid Disease affects the kidney, as it may involve any other 
organ m the body It starts either beneath the capsule or m the 
glandular substance , in the former case it is likely to form a rounded 
projection, which may be detected on palpation of the loin , m the 
latter it expands, or even destroys, the whole of the glandular tissue, 
and may burst into the renal pelvis, the cysts being passed along the 
ureter, accompanied by more or less colic Suppuration may com- 
plicate matters, but, unless the cyst has ruptured into the pelvis,, 
diagnosis is scarcely feasible apart from an exploratory incision 

Treatment consists m cutting down on the kidney, and enucleating 
the mass, if possible Failing this, drainage may be undertaken, but 
n bad cases nephrectomy is necessary 

(b) Dermoid Cysts have also been found 

( c ) Serous Cysts are occasionally met with, arising possibly as a 
result of obstruction to some of the ducts Rounded swellings, single 
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or multiple, are produced, growing outwards from the coitex, and 
containing a thm fluid with a small amount of albumen and saline 
substances in solution They give rise to no symptoms except from 
their size, and rarely require treatment other than simple aspiration 
or drainage 

(d) Not unfrequently a number of small cysts develop in con- 
nection with chronic granular nephritis, but they are of no clinical 
importance 

Nephrectomy, or total removal of the kidney, is performed for the 
following conditions (a) For tuberculous disease, when conservative 
measures are impracticable, or when the pelvis and ureter are in- 
volved , ( b ) for calculous pyonephrosis, when the renal parenchyma, 
is disintegrated , (c) for hydronephrosis, when palliative measures or 
drainage have failed to give relief , (d) for malignant disease , (e) for 
traumatic lesions, such as disintegration or rupture, especially if 
complicated by laceration of the peritoneum , and (f) for some cases 
of ruptured ureter 

Before undertaking the excision of any kidney, however diseased, 
it is essential that the surgeon should satisfy himself as to the exist- 
ence of another, and also, if possible, ascertain that it is capable of 
undertaking the increased duties which will subsequently fall upon 
it Many different plans of doing this have been already alluded to 
(p 1150) 

Nephrectomy may be undertaken through the abdomen or through 
the loin , but sundry combinations or modifications of these opera- 
tions have been recommended by various authorities 

The Abdominal Operation is chiefly utilized when the organ is much 
enlarged, on account of the readier access obtained, especially to the 
pedicle The mam objection lies in the fact that the peritoneum is 
opened, and thereby exposed to septic contamination, especially 
when the pelvis and the upper part of the ureter are distended with 
decomposing pus, as is frequently the case Moreover, no satis- 
factory drainage is obtained for the cavity left by the remo\al of the 
organ, unless a counter-opening is made through the loin Of course, 
a great advantage, as before stated, is that the other kidney can be 
first examined, and its condition ascertained As to the technique 
after exposing the kidney m the manner already described, the organ 
is freed from its adhesions to surrounding tissues, the surgeon being 
careful to keep outside its true capsule, but inside the layer of con- 
densed perinephric tissue Special precautions must be adopted liy 
dealing with the posterior aspect of the tumour, particularly on thd 
right side, where it is occasionally adherent to the inferior ,vena-cavaj 
The mass is now lifted from its bed, and its pediclej'consistiffg^f the 
meter and renal vessels, isolated These latter are secured separately 
by ligature and divided, a clamp being applied to the distal ends 
The ureter is dealt with in the same way, small pieces of sponge 
being packed round so as to receive any secretion which may escape , 
the exposed mucous membrane in the portion which is left is care- 
fully touched over with pure carbolic acid The kidney thus freed is 
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removed and the wound in dhe posterior parietal layer of the peri- 
s'; 11111 brou & ht . together, if possible, by sutures, provision for 
drainage ha\ mg been previously made either through the loin or by 

L porpT 1 )] 1011 ] 0 a r 7e dra J n ^ rom tbe front The abdominal cavity 
fr S r5 UlI li" fr0 T a11 blo °d-clot, and closed m the usual way 

iho ,W} ab ? S ?° ck ^ ahva y s experienced from this operation, and 
jthe death-rate from this cause is somewhat high 

m Irh »J! ,nbar j Met vu Can ° nly be em P lo y ed when the kidney is not 
described 1 f or ^ an 1S ex P osed by the incision already 
w "’ ,f UC eated fr ° m lts surroundings, and the pedicle dealt 
" n “ th& , abdominal operation If the condition of the opposite 
c , no Previously been ascertained, Kocher recommends that 
sn e P e r ne r ! 10UC be incised at the outer margin of the wound, 
fu as n |,° enable tbe hand to he inserted across the middle line, and 
thus iiHow an exploration of the opposite loin 

™ e desir able to include the ureter in the scope of the 

direction" of if 1 p < T lslon f ma y be prolonged into the groin m the 
, . bbres of the external oblique, and the peritoneum 

j s con en s pushed forwards, by this means it can be traced 
down almost to the bladder 
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BLADDER AND PROSTATE 

Methods of Examining the Bladder 

When a patient presents himself complaining of increased fre- 
quency of micturition and other evidences suggestive of chronic 
disease of the bladder, a systematic examination of the individual 
and his urinary passages must always be instituted TheJnstory of 
the case, the character of the symptoms, and the condition of the 
unpe, are carefully gone into At the first interview it is advisable 
to~ask the patient to \oid his urine, after which, providing no tight 
stricture exists, a medium-sized catheter a boule, or one of rubber, 
should be gently introduced, and the amount, if any, of the residual 
urine estimated ‘and tested Having gained all the information 
possible from this source, an examination of the bladder should then 
be made, or perhaps at a subsequent visit (i) The patient is laid 
on a couch, and the lower part of the abdomen uncovered The 
hypogastrium is then examined by inspection, palpation, and per- 
cussion, so as to ascertain whether or not the bladder is distended, 
or if any abnormal resistance can be felt, either from thickening of 
the Avail or the presence of a tumour (?) A sound is then passed 
according to the method described at p 1203, and the interior of the 
Aiscus explored, by this means a calculus may be detected, and 
even sometimes a tumour, as also a rough and irregular condition of 
the mucous membrane (3) The finger is inserted into the rectum, 
or, m the female, into the vagina, before the sound is Avithdraivn, so 
as to enable the condition of the posterior vesical wall to be lm^esti- 
gated between the point of the finger and the sound Enlargement 
of the prostate or of the vesiculse semmales can also be detected m 
tins way (4) As mentioned elsewdiere, Bigelow’s e\ acuator is 
useful, not only to rvash out the bladder, but also to detect the 
presence of very small calculi which the sound may have missed 
(5) Of lecent years a new means of examining the interior of the 
bladdei has been introduced m the shape of the cystoscopc (Fig 429) 
This consists of a stiaight tube with a shoit end bent at an angle, 
in winch an electric lamp is placed the a\ ires leading to it being 
earned within the tube A small AAindow covered with glass is 
situated close to the angle, and a prism is here inserted m such a 
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S * l t l ^’ when the sur £ eon looks through an eyepiece placed at 

wolf'll ° f h ! ”? s . tru ™ ent > he iS able to see the portion of the vesical 
wall illuminated by the electric lamp To use it the bladder must 
be previously washed out, and the patient anaesthetized About six 
ounces of boric acid lotion should bepr«seht"in the bladder, so as 
the vesical wall from being injured by the instrument, 
which always becomes hot after the lamp has been used for some 
time Different ends are supplied to enable the anterior and posterior 
waits to be examined Considerable practice is needed for any 
useful information to be gamed by the aid of this instrument, but m 
skilled hands much may be learnt as to the condition of the mucous 
membrane (6) Finally, in cases where great irritability of the 
bladder exists m spite of treatment, and its presence cannot be 



Fig 429— Letters Electric C \ otoscope (Tillmanns ) 

a, Electric lamp in beak b, glass window for illumination purposes 
c d, switch for opening or closing current 

explained, an exploratory cystotomy, either supra-pubic or perineal, 
is justifiable * * — 

A distended bladdei constitutes a rounded swelling, which projects 
above the symphysis pubis, and may even reach to the umbilicus m 
some cases The swelling may be visible to the naked eye, and is 
dull on percussion , i t ls^ fluite— immoveable. and therein differs from 
many ovarian and uterine tumours Bimanual examination pci 
vagtnam ox per tectum should at once indicate its nature , and when at 
all doubtful, a catheter should be introduced 


Cffljgeaitd Affections of the Bladder — 1 Ectopia Vesicas, or Extroversion of the 
Bladder, is the term given to denote total absence of the anterior wall of the 
bladder and of the lower portion of the abdominal panefes, as a result of which 
the mucous membrane of the postenor \ esical wall is exposed and lendeied 
somewhat prominent by the pressure from behind of thembdominal contents 
(big 430, 1) This surface is usually not much more than an inch 
m diameter in an infant, and is often irregular, and covered with papilliform 
processes , the orifices of the ureters are easily recognised below, urine 
being occasionally emitted from them in forcible jets The condition is neces- 
sarily one of the greatest discomfort, not only from the constant dribbling of 
urine causing excoriation and eczema of the thighs and surrounding parts, but 
also mom the pain and irritation due to friction of the clothes against the 
exposed mucous membrane The symphysis pubis is always absent, and the 
nori7onta] ramus of the pubic arch terminates on either side in the inguinal 
region (4) a he innominate bones are usually rotated outwaids, and the 
' s conv ex anteriorly from side to side instead of being concave In 
>rr^«,5 lienCe ° th ‘ s PeH ic malformation, the patient’s gait and powers of pro- 
coir>r,i^?/, are con * lc,t:ra bl} impaired The penis (2) is cleft, and in a condition of 
epispadias , it is drawn upwards and backwaids over the trigone, so 
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that it lequires pulling down to expose the ureteral onfices The testes are 
often found in the inguinal canal, or, if in the scrotum, ate accompanied by 
congenital hernias No umbilicus is present The condition is due to impaited 
development of the anterioi wall of the allantois and the lowei segment of the 
abdominal parietes At birth the lower poition of the umbilical cold is expanded 
ovei the law surface, constituting the antenor vesical wall When the cord 
sepai ates, the postenor vesical wall is necessarily exposed 

The Treatment of this distiessing malfoimntion is most unsatisfactoiy The 
niajonty of the cases are tieated by the application of a urinal, but, unfortunately, 
the instiuments lulheito devised aie not paiticularly efficient Vaiious operative 
measuies have also been piactised, with the object of coveting the exposed 
suiface, and fonvung, if possible, a reservou in which the mine may be retained 



4 - 


Fig 430 — Ectopia Vesica: 

1, Exposed mucous membrane of posterior wall of bladdei , 2, glans penis, 
dinun up to cover ovei lower pait of vesical mucosa and orifices of the 
uieteis , 3, scrotum , 4, projection of pubic ramus 

(n) Tiendelenbuig’s opciation consists in dmsion of the sacio iliac ligaments 
fiom behind, so as to enable the lateral halves ot the pelvis to be compressed 
together By this means the postenor vesical wall is thiown backwards and its 
tendency to piotrude lessened The wounds aie allowed to .granulate, and, if 
successful, the bladdei wall finally lies at the bottom of a sulcus, which can 
usually be covered ovei by a plastic operation without much difficulty The 
main objections to this method are that it involves a very severe operation, and 
also leads to a fuithei weakening of the pelvic aicli, the integrity of which is 
aheady much imputed by the absence of the pubic symphysis ( b ) Plastic 
opuations without mterfei mg with the pelvis have been introduced and prac- 
tised by the late Pi ofessor John Wood, 1 hicrsch, and others Foi full details, 
we must refei to larger text-books Suffice it here to state that a skin (lapis 
tinned down fiom the anterioi abdominal wall above the breach of surface, and 
sutured on either side to the maigins of the defect The cutaneous surface of 
this tlap constitutes the anterior wall of the newly formed bladder, if such it can 
be called, whilst its raw outer surface is covered in either by flaps derived from 
cilhci side, or by undercutting the neighbouring skin and sliding it upwards 
to the middle line, where it is united by sutures, as suggested and successfully 
earned out by Mi Boyce Bai row The after-tre ltment is alwavs prolonged and 
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tedious, and the patients aie likely to cxpenencc much subsequent inconvenience 
owing to the growth fiom the under surface of the abdominal flap of hairs, 
which become enci usted with phosphates 

Moie lecentl} various methods of implanting the ureleis into the tectum have 
been pr ictised, and it is claimed tint the urine is easily retained for some hours, 
and voided independently of the faxes 

2 An Umbilical Urinary Fistula is sometimes met with as a result of imperfect 
closuie of the urachus 

3 Occasionally m cases of malfoimation of the leclum the Primitive Cloacal 
Condition may in pait peisist (see p 1121) 


; Traumatic Affections of the Bladder — Rupture may be produced 
•irfseveral ways (x) It may be due to direct violence applied to the 
lower part of the abdomen, especially when the viscus is distended 
(2) It may complicate a fracture of the pelvis, either as a direct 
result of the violence, or from penetration of a spicule of bone from 
the os pubis (3) The bladder may be opened by a penetrating 
wound (4) Apart from traumatic lesions, rupture may occur from 
simple over distension, especially if destructive ulceration of its walls 
is present , or it may follow ulceration of a saccule if it contains a 
phosphatic concretion 

Rupture of the bladder is divided into two main classes, according 
to whether or not the peritoneal cavity is opened The peritoneum 
covers the upper and back part of the viscus, being reflected 
anteriorly along the urachus, laterally along the obliterated hypo 
gastric arteries, and posteriorly on to the rectum 

Intra-perrtoneal Rupture involves the posterior or superior portions 
of the viscus, and is the variety most frequently met with The 
symptoms produced are severe shock, associated with hypogastric 
pain of a burning nature~*' , THe' r patient experiences a constant 
desire to micturate, but, as a rule, nothing is passed, except perhaps 
a little blood Peritonitis soon follows, running a rapidly fatal 
course, especially if efficient treatment is not adopted On passing 
a catheter the bladder is usually found empty, or possibly a little 
blood-stained urine may be withdrawn , if, however, the instrument 
happens to be insinuated through the rupture into the peritoneal 
cavity, a considerable quantity of blood-stained urine can be drawn 
off, and the point of the catheter may be felt under the anterior 
abdominal wall A useful diagnostic sign consists in injecting a 
measured amount of boric acid lotion into the bladder, and noting 
how much of it returns , when a rupture exists, some considerable 
i discrepancy will probably be noted between the two quantities , this 
test cannot, however, always be relied on 

The Treatment of these cases consists m immediate laparotomy , 
the fluid within the peritoneal sac is removed by sponges, and the 
wound in the bladder clearly demonstrated, preferably with the 
patient m the Trendelenburg position (p 961), which must not, 
however, be adopted until the urine and inflammatory effusion have 
been removed The rent is carefully closed by means of a row of 
Lembert sutures, which should always extend a little beyond each 
extremity of the wound Possibly a drainage-wick or a Keith’s 
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tube may need to be inserted for a few hours, so as to remo\ e any 
exudation The abdominal wall is then closed m the usual way, 
and the patient put back to bed The urme is either drawn off at 
regular inten als, or a catheter may be tied m the bladder, the urine 
being sy phoned by an attached rubber tube into a \ essel placed 
beneath the bed 

Extra -peritoneal Rupture of the bladder 1m oh es its anterior \\ all 
or base The urine finds its way into the pelvic cellular tissue, and, 
if unhealthy, at once giv es rise to a most virulent form of syppurative 
pelvic cellulitis, which is usually fatal from toxaemia or pyaemia 
Abscesses generally point either abo\e the pehic brim or in the 
perineum The treatment consists m free incisions through the 
penneum, or above the brim of the pelvis If the urine is healthy 
and uncontaminated with bacteria, and is not allowed to remain long 
in contact with the tissues, the prospects of reco\ ery are good 
Foreign Bodies introduced into the bladder from without are of 
% anous natures, such as portions of catheters or bougies, pms, etc 
They give rise to symptoms of chronic cystitis, and usually become 
encased with phosphatic deposit They should be removed as early 
as possible with a lithotrite, but if of large size or thickly cov ered 
v ith phosphates, musr be treated by perineal or suprapubic cystotomy 
In the female digital dilatation of the urethra is the best means of 
gaming access to the interior of the viscus 

Cystitis may be due to a great variety of causes, but is always in 
essenceVf bacterial origin Many different forms of bacteria may 
be found, but those most usually present are the ordinary pyogenic 
cocci, especially the Staphylococcus aumis, which, together with the 
Diphcoccus uuce hqitcfacuns, has the pow er of decomposing urea and 
setfingTree ammonia, whilst the B coli is also commonly found 
m these cases This latter organism has no power of rendering the 
urme alkaline and hence if present in a pure infection the urme 
remains acid, though stale and offensive to the smell The methods of 
uivasion of the bladder are diverse (i) Bacteria may reach the v iscus] 
from jabov e, either owing to a suppurativ e lesion of the kidney or its ‘ 
pelvis or being jfiltered with the urine from the blood (2) They 
may travel..up the ..urethra This is a matter of no difficulty m the 
short and comparatively large urethra of a woman, and hence 
cy stitis is frequently' associated vv ith v ulvitis or is seen after labour 
In girls a pure bacillary' cystitis with acid urme is not uncommon, 
and is probably' secondary' to a v ulv o-v agmitis which arises from 
contamination of the vulva from the faeces where cleanliness is 
neglected In the male sex, mfection by the urethra is unusual 
unless urethntis has previously existed or some irritation, due to the 
passage of instruments Even if they are carefully sterilized, 
mucus is liable to form and cling about the urethral w ah, and along 
this bacteria can find their way Naturally the introduction of an 
unstenhzed dirty instrument may suffice to cause cystitis The 
gonococcus can necessarily extend backwards to the bladder, and 
some of the most acute types of cystitis are due to this organism 
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(3) Bacteria can invade the bladder from surrounding organs, being 
transmitted by lymphatic dissemination Thus an injury of the 
rectum may easily lead to cystitis 

The mere presence of bacteria in the bladder is, however, not 
sufficient as a rule to determine an attack of cystitis Large quanti- 
ties of pus are frequently discharged from the kidney through the 
bladder, and that over lengthy periods, and yet no inflammatory 
reaction follows Some local ptcdisposing facto 1 must be added in 
order to e\cite their activity, and amongst the most favourable are 
the following (1 ) Congestion of the mucous membrane, determined 
by exposure to cold , this is peculiarly liable to occur in gouty 
individuals, and, indeed, there are people who ‘ .tak e, cold ’ intheir 
bladders instead of developing a nasal or bronchiaT^atorh 
(n“) Injury, as by the presence of a foreign body, a calculus, or 
rouglTTiandling during an operation, may serve to render bacteria 
active and virulent (111 ) One of the most important causes is 
retention of urine, from whatever cause it is due, c g , enlarged 
prostate, stricture, etc The bacteria develop and decompose the 
urme, rendering it offensive and ammomacal, and the toxins and 
irritating bodies thereby produced affect the vesical mucosa (iv ) The 
presence of irritants in the urine may determine cystitis, as also 
pyelitis, eg , afteiTthe absorption of cantharides Other drugs may 
light up bacterial activity in some predisposed individuals, c g , 
copaiba or cubebs (v ) Loss of nervous control is a most important 
predisposing factor, and 'tomes prominently into play m spinal 
injuries The greatest difficulty is experienced in protecting such 
patients, and even effective purification of penis, hands, and catheter, 
and the application of a sterilized dressing to the organ after the 
catheter has been used, may not suffice to prevent the outbreak of 
cystitis, which is due to infection from the kidney or rectum In 
these patients the disease always runs a virulent course, and is likely 
to kill the patient by extension up the ureter 

Pathological Anatomy — In acute cases the mucous membrane of 
the bladder becomes congested and thickened , the epithelium is 
shed , mucus is excreted, and is soon transformed into muco-pus, 
which may be extremely viscid, and develops m large quantities 
Ulceration of the bladder wall may occur, or even sloughing , m the 
worst cases the whole of the mucous lining may necrose, and be 
cast off as a slough Sometimes a membranous form of inflamma- 
tion occurs, the patient frequently passing flakes of some size, which 
on examination are found to be chiefly composed of fibrin 

In chronic cases the mucous membrane is thickened and con- 
gested, the superficial veins dilated and even varicose, whilst 
(ulceratio n is not uncommon^ The continued repetition of the acts 
oT micuUltiTJlT’'" 1 ead T"* to* hypertrophy of the bladder wall, which 
becomes thickened and fasciculated , this effect is of course most 
marked when the cystitis is associated with obstruction to the outflow 
of urme The mucous membrane may protrude outwards between 
the muscular fasciculi, giving rise to pouch-like saccules, in which 
phosphatic concretions are sometimes formed, and the retained 
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urine undergoes decomposition Perforative ulceration occasionally S 
follows, originating a fatal peritonitis or pelvic cellulitis from extra- , 
vasation of urine The contracted state of the bladder and the 
overgrowth of its muscular substance lead to compression of the 
openings of the ureters, hydronephrosis being thus induced A plug 
of viscid mucus often finds its way into the ureteral orifice, and by 
becoming infected with bacteria causes an extension of the septic 
mischief to the kidney 

The Symptoms of Acute Cystitis consist m pam referred to the 
perineum and hypogastrium, together with tenderness on pressure 
over the symphysis pubis This is accompanied by extreme irrita- 
bility of the bladder, frequent efforts of a painful and spasmodic 
nature being made to pass water (strangury) , but little urme is 
voided at a time, for as soon as any amount has collected it is 
ejected forcibly It generally contains blood and pus, soon becoming 
alkaline, and teeming with bacteria Some’ amount of fever is 
usually noted, as also vomiting, whilst tenesmus may be induced as 
a result of the proximity of the rectum to the inflamed bladder 
The usual termination of the case is m resolution, but sometimes 
chronic irritability may persist In rare instances the inflammation 
is of such a virulent nature as to cause death The urine m these 
cases is often exceedingly foul, and the fatal issue is due to ex- 
haustion, peritonitis, suppurative pyonephrosis, or even acute , 
toxaemia In some patients, however, when the inflammation is I 
concentrated at the neck of the bladder, retention, distension, and ( 
atony may ensue 

Treatment — The patient should be kept in a warm atmosphere, 
and preferably in bed, and fomentations applied to the lower part of' 
the abdomen , hot hip baths twice daily, maintained for some time, 
are very advantageous The diet should be restricted to fluid, and 
the patient encouraged to partake freely of barley-water and other 
bland liquids Alkalies and henbane may be administered, and 
morphia and belladonna suppositories are useful to allay the pam and 
irritability As a rule, no instrument should be passed during the 
acute stage, unless retention is present , but if the urine becomes 
very foul, the bladder may be gently washed out, or even drainage of 
the bladder through the perineum may be necessary (see Perineal 
Cystotomy, p 1185) In the worst cases uxatropme (5 to xo grams), 
salol (10 to 20 grams), and b one acid (15 to 20 grams), administered 
by the mouth, may do good 

Chrome Cystitis is much more common than the acute variety, and 
is usually associated with some irritation of the walls of the viscus, 
as from calculi, tumours, foreign bodies, tuberculous ulceration, or 
retention and decomposition of urine, especially if associated with 
obstruction to the outflow, as by a stricture or enlarged prostate It 
may also follow acute cystitis 

The Symptoms are those of irritability of the bladder, the patient 
constantly desiring to pass water, and having to rise at night, perhaps 
several times, foi this purpose The urme becomes turbid, and on 
standing deposits a \anable amount of mucus or muco-pus, mixed 
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with epithelial cells, crystals of tuple phosphate, and a granular 
sediment of phosphate of lime It is usually alkaline, perhaps 
foul-smelling and ammoniacal, containing an abundance of micro- 
organisms There is often but little pain, though when a calculus 
exists, or the neck of the bladder is ulcerated, this may become a 
prominent symptom The patient’s general health is not at first 
affected, but if the symptoms persist it soon becomes impaired, 
partly from the absorption of septic pioducts from the bladder, and 
partly from the want of rest and sleep arising from nocturnal disturb- 
ance, and this may be so marked as to lead to fatal exhaustion In 
other cases the inflammation may spread fiom the bladder along the 
ureters to the kidneys, and the phenomena of septic pyelonephritis 
manifest themselves (p 1x60) 

The Diagnosis of chronic cystitis is readily made from the charac- 
teristic symptoms of irritation of the bladder and the condition of the 
urine , but considerable difficult) 7 may be experienced in determining 
"its cause In investigating a case, not only must the character of 
its onset be considered, but also the general history of the patient, 
whilst a thorough examination of the lower 111 inary passages must 
be instituted, and the urine examined micioscopically The passage 
of a catheter or sound will generally detect any obstruction located 
in the urethra, whilst the bladder is also examined by the diffeient 
'’methods described at p 1177 

The Treatment of chronic cystitis is naturally directed towards its 
cause, if such can be discoveied , thus, calculi or foreign bodies 
should be removed, and strictures dilated In most cases, even 
where the cause is not apparent, great benefit will be derived from 
washing out the bladder 

The bladder is best irrigated by passing a soft rubber mstiument, 
to the end of which is attached a portion of drainage tube about 
3 feet long, and beyond this a glass funnel, into which the material 
employed is poured By raising the funnel the fluid runs into the 
bladder, whilst on depressing it below the bed or couch the fluid 
returns on the syphon principle The patient’s sensations must guide 
the surgeon as to how much fluid can be borne m any particular 
case Various solutions are employed for this purpose, but perhaps 
the most useful are weak Condy’s fluid, sanitas (1 m 10), boric^acid 
(20 grams to 1 ounce), perchloridejff jnercury (1 m 2,000), or a neutral 
solution of quinine (2 grains to 1 ounce), and they may be used 
alternately-witT-advantage The frequency with which the injections 
are made must vary with the seventy of the symptoms , it is not 
often necessary to perform the operation more than once or twice 
a day Of course, the most stringent precautions must be taken as 
to sterilization of the patient’s penis, of the surgeon’s hands, and of 
the instruments employed 

At the same time that this local treatment is being adopted, the 
patient’s general habits of life must be xegulated The— diet-should 
be-bland and unstimulating , alcohol is better avoided, but if essential 
for other reasons, well-diluted gin or whisky may be given lea and 
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coffee should be piolnbited, whilst milk should be given freely, together 
with barley-water and some mild alkaline water, such as that derived 
from Conti exeville As to medicines, theie are none which can alter 

the reaction of the uime from alkaline to acid, but perhaps salol, bone 
acid, or benzoic-acid may be of some assistance Ujotropme is 
useful farting by setting free formalin m the bladder Hot infusions 
of liuchu, uva ursi, and tnticum repens, act as mild diuretics, and as 
alteratives to the vesical mucous membrane , full doses, however, 
such as a pint or a pint and a half m the course of the day, are 
needed Where much muco-pus is excreted, co paiba, c ubfrbs, 
turpentine, or sandal-wood oil may be given, whilst injections of 
dilute astringents have been advised, but must be used with caution 
In cases winch do not improve, and if the patient is becoming 
exhausted from the constant interference with his rest, etc , the only 
means of treatment left is that of opening the bladder through a 
perineal incision Perineal Cystotomy is undertaken not only for the 



Fig 431 — Perineal Cystotomy (Fergusson ) 


draining of a chronically inflamed bladder, but also to explore the 
mucous lining of the viscus, to remove growths and foreign bodies, 
as also sometimes to deal with prostatic enlargements and calculi 
The bladder is first thoroughly washed out, a few ounces of antiseptic 
solution being left within it After anresthesia has been induced, 
a staff with a median groove is passed into the bladder, and then the 

S itient is placed m the lithotomy position, and the perineum shaved 
^ nuncision_is made m the middle line of the perineum, from a point 
2Amclies in front of the anus to about 1 inch from that opening) 
The knife divides the deeper structures of the perineum, and, guided 
by the left index finger m the wound (Fig 431), is made to enter the 
groove m the staff at a point corresponding to the membranous 
portion of the urethra It is then carried upwards and backwards 
along the groove, incising the prostate and entering the bladder 
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The knife is carefully withdrawn, the finger gently inserted into the 
bladder, and the staff remo\ ed After digital exploration of the 
bladder, a full-sized gum-elastic catheter (No 16 or 18) is passed in 
through the wound and fixed, a long piece of rubber tubing being 
attached to allow of the constant escape of the urine, as well as to 
permit of occasional lirigation The catheter is removed and 
changed at the end of forty-eight hours, and m favourable cases may 
be discontinued altogether at the end of a week , m severer cases 
a permanent opening may have to be maintained 

Complications and Dangers of Perineal Cystotomy — (i) H-amotihagt, imyanse 
fiom tlnee sources the supeificiil artenes of the perineum, the deep brandies 
of the puclic (especially that which passes to the bulb), and the veins of the 
pi ostatic plexus The fust of these aie di\ idcd in the supeificial incision, and 
may be 1 cuddy seemed, if necessai j, b3' forceps and hgatuie The aitery to the 
bulb is not likely to be wounded if the incision is limited antenoily aceoidmg to 
the chtcctions given ibo\e , if, howcvei, this tiunk 01 its blanches in the bulb 
ate cut, free aitenal lrcmorihagc follows, which is usually stopped without 
difficulty by opening up the wound and sei/ing the bleeding points with foiceps 
Venous hannorihage ft om thejy.ostate is a moi e sei 1011s mattei, and is especially 
pi one to occui in eldeily peisons wulh pi ostatic I13 pei liophy It js-ieeognised 
by venous blood'wclhng up from the depths of the wound, or possibly, if not 
evident at the time of the operation, by the bladder becoming distended with 
clot, considerable pain being thereby induced If noticed dunng the operation, 
it is tieated by synngmg out the W'ound with ic ed lo tion, and the nisei tion of an 
ait tampo n 01 a p etticoated tu be The foimer conti lvance consists of a gum 
elastic catheter, the ckxqV pdrtioTi of which is sunounded by an indiarubbei bag, 
which can be inflated with air thiough a small tube fitted with a stop-cock, to 
which a foice pump can be attached The petticoated tube is used w'hen the 
1 itter is not obtainable 01 fails to act , it is made by tying a petticoat of lint or 
gauze around the distal end of a vaginal tube , this is then passed into the 
bladdei,and the space between the petticoat and the tube packed wuth gauze 
If the bladder becomes filled with blood-clot, this must be bioken up and 
removecPEy syringing with hot water thiough a laige-e3ed catheter, and the 
wound subsequently plugged aiound a cathetei (2) A IVjjuud of Jhe Rectum 
may be caused by cariying the incision too fai backwards, 01 by nofmaintain- 
mg the point of the knife strictly in the gioove, it is more liable to happen, 
howevei, whilst withdi awing the knife, the point being swept, backwards, thus 
opening the bowel It is often not lecognised until flatus and faeces are passed 
thiough the wound at a latei date If of small size and situated low down, it 
will probably close by cicatnzation without special treatment , but when high 
up and more extensive, a recto-vesical fistula is likely to follow The tieatment 
usually recommended in such a case is to divide the sphincter, and thus lay the 
lowei end of the rectum and the cystotomy wound into one cavity, the communi- 
cation being sometimes closed by the conti action of the gianulation tissue udnch 
fills up the wound In suitable cases it may be possible to stitch up the opening 
from the lectum aftei panng its edges (3) PcLziic-Gettvlitis is caused by cutting 
beyond the limits of the piostate, and thus opening up the recto-vesical fascia, 01 
by biuising and ovei -distension of the neck of the bladdei by dragging through 
it too lai qe a stone In either case 111 inary extravasation and diffuse septic 
inflammation aie likely to follow, lesulting in giave constitutional distm banco 
of a septic natuie, and possibly in the death of the patient The tieatment 
suggested is to support the general health by suitable diet and stimulants, whilst 
local tension is lelieved by extending' the wound backwaids, even into the 
rectum (4) An acute ascendmg'j^elonephiitis is occasionally lighted up, in spite 
of all precautions, and cannot be prevented For s3 r mptoms, etc , see p 1160 

Tuberculous Disease of the Bladder may be primary or secondary, 
the latter being the more _ usual and extending, from the kidney, 
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^prostate, or testicle It is much more common m men than m 
women, and is most frequently seen ymyoung-adults It-commences 
m .the„sub mucous , tissue _as a dep osited m iliary— tubercler-iyhich 
ca seates and su ppurates, b reaki ng, down, and g ivin g rise t o ulcers 
'with..uhdernnned. edges f these are rarely of large size at first, are 
usually multiple, and situated m or near the trigone The Symptoms 
arelhoserof chronic ^cystitis and'Ksematuna, the irritability of the 
v.iscus being very ma rked The diagnosis lslnade by demonstrating 
the bacillus of tubercle m the urine, and by the cystoscope The 
course of the case is unfavourable, the ulcers increasing m size, and 
death resulting from exhaustion, general infection, phthisis, or 
extension to the kidneys 

Treatment — The case is usually treated for some time as one of 
chronic cystitis before its nature as a tuberculous affection is ascer- 
tained In the milder cases it may suffice to attend to the general 
health and hygiene of the individual, and to wash out the bladder 
with some antiseptic two or three times a week, leaving a drachm .or 
t wo of a to p er-_cent.-soIutionj3f„iQdoform_m-olive-oil -or~Trh r ceTfne 
withi n the visc us In more advanced cases cystotomy has been 
undertaken by the suprapubic method, and the ulcerated surfaces 
scraped and disinfected by applying the galvano-cautery or pure 
carbolic acid To effect this the method suggested by Mr Hurry 
Fenwick, of using a suitable speculum as a caisson through which 
to work, is especially to be recommended It is doubtful, however, 
whether such practice is of much ultimate value When the primary 
lesion m kidney or testis is efficiently treated, a secondary bladder 
trouble often improves 

Very similar Symptoms may be induced by the presence of a 
Simple Ulcer of the Bladder, which, according to Fenwick, occurs not 
unfrequently It is usually single, and situated near the neck or 
trigone, giving rise to great irritability of the viscus and heematuria, 
although the urine remains clear The diagnosis is best made by 
the cystoscope Phosphatic deposits sometimes form over the 
ulcerated surface, and may suggest the existence of a stone Treat- 
ment consists in washing out the bladder with lactic acid (I to 3 per 
cent), or m scraping and cauterizing the base of the sore through a 
suprapubic incision 

Tumours of the Bfaddex — New growths from the vesical wall are 
not very uncommon , they may be simple or malignant 

Simple Tumouis occur m the form of fibroma and myxoma, but 
that most often seen is the Papillomatous or Villous Tumour, which 
appears as a soft flocculent mSi 57 msuaffy^^atedrnearTEe"trigone, 
and close to the opening of one of the.„ureters (Fig 432) The 
floating tufts or villous processes consist of an extremely delicate 
connective tissue, covered with a layer or two of epithelium similar 
to that lining the bladder, and traversed by bloodvessels Occasion- 
ally the growths have a narrow base, and are pedunculated, but more 
frequently are sessile They may be single, or may multiply rapidly, 
and spread all over the bladder by infection from the primary growth 
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The Symptoms are those o f_recdir£en igbayn or rh a ge 4 _t h e blood being 
of a bright red colour, followed later on by irritability of the bladder 
At first the hajjoprrhage is intermittent, considerable intervals oc 
currmg between-%nT'a'ttacks , but subsequently it - becomes more 
continuous The-irntabihty-of-the~bla.dd.e r is ^generally mduced^by, 
c)ironic3ystitis, and when the urine has undergone"al3caline _ chahges, 
there is a copious exudation of ropy mucus, which, mixing with the 
urine, causes considerable difficulty m micturition, leading m some 
cases to strangury On standing, this deposit becomes so tenacious 




Fig 432 — Villous Tumour of the Bladder (From King’s College 

Hospital Museum ) 

and jelly-like as to be poured with difficulty from one vessel to 
another The urine may also contain ppntiQBS-of~-T-h e-tumour which 
have been set free, and occasionally, 1 f Sit uated near th e,jaeck-of-th e 
bl adder, some of the fimbriated ends may-b'e’swept-mto _thejiretbr.nl 
ofjfficePan dmu ferfeTeA'vith micturition In the same way the opening 
of one or both ureters may be encroached upon, leading to 'hydro- 
nephrosis On examination of the bladder with a sound, nothing 
definite can be detected, unless the surface of the growth becomes 
encrusted with phosphates, and no abnormality is noticed on rectal 
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examination Occasionally a small portion of the growth may be 
caught m the eye of a catheter 

The Prognosis of the case is unsatisfactory, since, although the 
growth is not at first malignant, it often becomes so, and leads to 
a fatal termination through exhaustion, haemorrhage, or septic 
complications 

Sarcoma of the bladder is an unusual disease, more of ten_seen._m 
children-t Kamfi n-ad lilts In 'the former it gives rise to multiple 
polypoid growths, in the latter it is usually single and sessile The 
tumour grows rapidly and may attain considerable dimensions, 



Tig 433 — Cancer of Bladder (Roial College of Surgeons Museum ) 

spreading outside the bladder and even invading the pelvic bones 
Lymphatic glands are often implicated at an early date 

Cancer of the bladder may originate in that viscus, or may spread 
to it from the rectum or neighbouring organs In the former case, 
a squamous epithelioma is the usual type , m the latter, the nature 
of the growth is, of course, similar to that of the primary disease , 
thus, when secondary to rectal cancer, the tumour is of a columnar 
type Most frequently the affection commences m the posterior wall 
above the trigone, extending forwards to the neck of the bladder 
The growth is sometimes superficial, projecting into the vesical cavity 
as a soft spongy mass, which does not ulcerate early, or invade the 
muscular walls till late , but more frequently the neoplasm ex- 
tends into and infiltrates the walls, whilst marked ulceration is also 
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present (Fig 433), the raw surface often becoming coated in places 
with a phosphatic deposit A cancerous growth in the bladder is 
always more or less likely to become papillated The disease is 
much more common in men than m women 

The Symptoms vary somewhat m these two forms, although the 
conspicuous features of each are haematuria and irritability of the 
bladder In the slowly growing superficial variety, the tumour often 
attains a considerable size before causing any trouble, beyond possibly 
i some slight irritability of the bladder A-s evere a Ltack of haematuria, 
j unaccompanied by pam, is usually_the_first_symptom_of- importance, 
and may be induced by some injury which causes a cra cly or fissur e^ 
in the growth This painless haematuria closely simulates the early 
symptoms of a simple villous tumour, but is more persistent, and 
yields less readily to treatment After one or more of such prolonged 
attacks, cystitis follows, and the subsequent history resembles that 
of the harder and more rapidly growing infiltrating tumours In 
, such the symptoms of vesical irritability precede those of haematuria 
fDysuria and severe pain referred to the bladder and perineum are 
| complained of, and the urine early becomes alkaline and putrescent , 
tshreds of the growth may also be found in the urine on microscopic 
examination If the tumour involves the internal meatus, micturi- 
tion may be considerably impaired, whilst if the orifices of the ureters 
are obstructed, hydronephrosis results On passing a sound, the 
tumour can be delected as an irregular mass projecting into the 
bladder, whilst the posterior vesical wall may be felt pei uctuni to be 
hard and resistant , its ulcerated surface may also be seen with the 
cystoscope 

The course of the case is simihar to that of a somewhat rapidly 
growing carcinoma, leading to early and marked cachexia, increased 
by the sleeplessness resulting from the vesical irritation , secondary 
deposits are found in the viscera and lumbar glands, whilst perfora- 
tion of the wall may occasionally follow, causing urinary extravasation, 
septic cellulitis, and death Another most distressing complication 
is the establishment of a recto-vesical fistula, through which the 
urine makes its way into the rectum, thus intensifying the sufferings 
of the patient 

The Diagnosis of a vesical tumour can only be made with certainty 
by the cystoscope, or by discovering fragments of its substance in the 
urine, though m the female it is easy to dilate the urethra, and ex- 
plore the bladder with the finger \'\pien.ever, Jiaimorrhage -is assp- 
cjia±e.4^vi th .mar ked .vesical-irritability, and„cannot otherwise— be 
e xplain ed, ajtumour of the bladder may be’suspected The question 
as to whether or not it is malignant can only be determined by a 
careful examination of the symptoms I simple-papilloma and .the 
superficial ty pe of ep ithelioma. -haemorrhage pr eced es Jdie.irJrtabihty , 
but whilst it is usualTylmpossible to detect the villous growth either 
by examination with the sound or from the rectum, a fungating 
malignant growth may sometimes be recognised by the sound In 
the infiltrating type of malignant disease, on the other hand, pain 
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and dysuria always precede the bleeding for a considerable interval, 
whilst definite evidence of the existence of the growth can usually 
be made out, both by the sound and on rectal examination A worn 
md exhausted appearance must not be looked on as necessarily the 
outcome of advanced cancerous cachexia, since the loss of rest and 
sleep due to chronic vesical irritability can of itself lead to a some- 
what similar condition 

Treatment of Tumours of the Bladder — In the early stages, when 
the diagnosis of a tumour has not been confirmed, the haematuria 
may be treated with ordinary haemostatic remedies, such as 'a mixture 
containing dilute sulphuric acid and ergot, or turpentine administered 
m capsules (10 m 1 rmfcath reefflrnes a day) "When once a diagnosis 
hlsrbsen established, removal by operation is the only plan which 
holds out any hope to the~pafient,'a“nd such can only be undertaken 
with any prospect of success m benign growths, or m the very earliest 
stages of the superficial form of malignant disease The bladder is 
laid open either by perineal or suprapubic cystotomy, and the growth 
removed by the curette The suprapubic operation is certainly pre- 
ferable, m that it gives one the opportunity of definitely seeing the 
interior of the bladder The plan already mentioned of employing 
an expanding^ speculum as a caisson will be found useful , when all 
moisture has Seerrsponged away or sucked up, the vesical wall is 
seen at the bottom of this tube by means of an electric lamp fitted 
to the surgeon’s head In default of a better instrument, a b ergus- 
son’s speculum can be utilized Papillomata are removed, together 
with the mucous membrane from which they grow, by cutting round 
them with the knife or scissors Bleeding is stopped by pressure of 
sponges or of strips of gauze soaked m adrenalin The fingers of 
an assistant in the rectum will suffice to press up the posterior wall 
and to give support If possible, the incision in the mucous mem- 
brane should be closed by stitches Carcinomatous growths are 
seldom suitable for removal, but possibly some benefit may be derived 
by scraping away the projecting part with a curette 

When removal is impracticable, it only remains to ease the patient’s 
sufferings by means of morphia, the bladder also being occasionally 
washed out , but if the irritability is very great, a permanent supra- 
pubic or perineal opening may be established 

FunctionalTDerangemen ts of the B ladder 

Incontinence of Urine — A patient is said to be suffering from incon- 
tinence when the urine escapes involuntarily, dribbling away either 
constantly or intermittently from the urethra 

1 Active Incontinence is often present m young children, mostly 
boys TUTSSuIfTTfom some condition of increased excitability of the 
urj nai y a pparatus, and is looked on by some as of a-choreac-nature , 
m other instances, it is probably due to weakness_oOFe_sphincter 
vesica.', which is unable to resist the pressure induced by even a 
small amount of mine The chief sources of irritation are phimosis, 
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ascarides in the tectum, a rectal polypus, ot urine of high specific 
gravity, containing uric acid crystals m suspension The affection is 
most obvious at night, and, indeed, nwy only occur during sleep , it 
lias been known to peisist till adult life is leached Somewhat similar 
in natuie to this is the mitahility of the bladder induced by calculus, 
inflammation, or ulceration, wheie frequent calls to mictuution are 
expeiienced , to this, how'evei, the teim ‘irritability of the bladder’ 
is applied, ‘ incontinence ’ being only used vdieie no acti\e disease of 
the viscus is piesent 

v/ Treatment of the nocturnal incontinence consists m the removal 
o a 1 sources of irritation, such as a tight foreskin, whilst the child 
is waked from sleep at regular intervals in order to pass rvater, so as 
o reak him of the bad habit Tonics, c g , iron, arsenic, and quinine, 
may ie administered, and tincture of belladonna should also be 
given m full doses Instruments have been used for compressing 

ie uiethra at night, and are stated in some cases to have effected 

a cure » 

/ * 


l i 2 a ,^ assive Incontinence is said to be present when the neck of the 
1 ^ f 6r , IS re ’ axe d, so that as soon as any urine is secreted, it flows 
ou ot the urethra, the bladder in this way never becoming distended 
it arises mainly from tivo causes (a) ^analysis of the sphincter 
vesicse, as a result of some injury or disease of the spinal cord, wduch 
may impair its function either temporarily or permanently Thus, 
m seyere shock, the bladder is unconsciously evacuated from relava- 
lon o tie sphincter , but if the lumbar cord is not compressed or 
estroyed, the function is soon regained Any lesion involving the 
centre toy the sphincter necessarily destroys its future utility, and 
results in' permanent incontinence It is quite possible for the 
e rusor centre to be damaged without injury to the sphincter, and 
in sue a case distension of the bladder with subsequent overflow 
supervenes Paralytic incontinence occasionally follows overdisten- 
sion ot the female urethra for the removal of a calculus Nothing 
can e one for either of these conditions, if permanent, beyond the 
app ication of a suitable urinal (b~) Mechanical Incontinence sometimes 
lesu s from the impaction of a calculus m the internal meatus, or 
rom its dilatation by a pedunculated growth from the prostate 
3 False Incontinence, or Distension with Overflow, is due to any 
condition m which the outflow of urine is impeded to such an extent 
as to lead to a certain quantity being left in the bladder after every 
ac o micturition, although the patient imagines that the organ has 
een completely emptied This so called tesidual mine gradually 
mcreases m amount until the bladder becomes filled, and then some 
or it dribbles away involuntarily so as to wet the patient’s clothes 
n oid-standing cases the bladder can be detected as a tense, rounded 
s w e mg m the hypogastrium This condition is usually met with 
patients with neglected stricture or enlargement of the prostate, 
and m the latter case the bladder may be so distended as to contain 

in' nar f °J urme Very much the same state of things obtains 
paralysis due to spinal mischief Treatment must be directed 
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to keeping the bladder emptied by the regular use of the catheter, 
but it often remains in an atonic state for some time 
Atony of the Bladder is the term applied to a condition m which 
the patient is unable to expel its contents, not m consequence of any 
true paralysis of the muscular walls, but simply from loss of tone 
The most usual causes are (1) Chromc-overchstension, the result of 
obstruction to the outflow, owing to enlarged prostate or stricture, 
as just described (2) a single, prolonged voluntary or- involuntary 
ov erdiste tision , for instance, owing to the oversight of a house- 
surgeon, a patient suffering from retention after an operation for 
varicocele was left unrelieved for more than twenty-four hours, 
whereby atony was induced (3) 'It occasionally follows- cystitis, 
especially that of gonorrhoeal origin (4) In old age atony is 
sometimes due to simple lossjqf nerve tone, a condition very similar 
to that which occurs after or in the course of infective fevers, such as 
typhus, and is even met with after influenza 

In the slighter cases all that is noticed is some hesitation or diffi- 
culty m commencing the act of micturition, whilst the flow of urine 
is weak, and cannot be efficiently completed, a few drops dribbling 
away afterwards In worse cases a considerable amount of residual 
urine may be left m the bladder, and this may lead to chronic dis- 
tension with overflow, and by its decomposition to chronic cystitis 
In other cases actual retention may be induced The Treatment 
should be directed to removing any source of obstruction which 
exists, whilst regular catheterism two or three times a day will 
prevent any distension of the bladder, and the administration of 
strychnine, phosphoric acid, and other tonics, will improve the 
expulsive poiver of the viscus The passage of a constant current 
of electricity may also be employed two or three times a week, to 
stimulate the muscular fibres , one electrode is inserted into the 
bladder, and the other placed over the hypogastrium 
Retention of -Urine — When a person is unable to expel the con- 
tents of the bladder, so that it becomes distended, retention is said 
to be present It results from a variety of conditions, classified as 
follows (1) Penile and methral causes, eg, phimosis, or congenital 
occlusion of the urethra, a ligature or ring placed around the penis, 
impacted calculus, the so-called congestive or spasmodic stricture, 
organic stricture, urethral or perineal abscess, ruptured urethra, etc 
(2) Piostatic causes, eg, inflammation, abscess, tumour, hyper- 
trophy, calculus (3) Vesical causes, c g , a£gny, paralysis, calculus, 1 
tumours, etc (4) Reflex irritation, such as occurs after operations 
on the rectum and anus, or involving the spermatic cord (5) Hys- 
teiia (6) Picssme from neighbouring organs or external tumours, 
c g , uterine fibroids or retroversion of the gravid uterus In investi- 
gating any particular case the age and condition of the patient must 
be taken into consideration, and also the character of any preceding 
urinary symptoms, whilst a careful examination should be made 
Speaking generally, one may state that the most common cause of 
retention m infants is phimosis , m children, impacted calculus, or a 
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ligature around the penis, m young men, gonorrhoea oi one of its 
complications, in young -women, hysteria, or foreign bodies m the 
bladder , in adult men, stricture , in adult women, some uterine con- 
dition , and m old men, hypertrophy of the prostate 

If left unrelieved, the urme accumulates and the bladder becomes 
distended, giving rise to much pain and discomfort One of two 
Conditions is certain to follow (a) In cases of retention from stricture 
the dilated urethra behind the seat of obstruction gives way, result- 
ing m extravasation of mine If, however, the bladder wall is 
weakened by the presence of sacculation, rupture of a saccule may 
follow, causing pelvic extravasation ( b ) When the retention arises 
from atony or paralysis, or from some obstruction which can be to 
some extent overcome, distension with overflow is produced 

Inasmuch as retention is merely a symptom, the treatment neces- 
sarily varies with the cause 

Abnormal Conditions of the Urine 

i Urinary Deposits — Uuc. o r lithe acid is eliminated in the form 
of ‘ cayenne-pepper ’ granules, usually known as gravel On micro- 
scopic examination, the granules are found to consist of flat rhom- 
boidal, lozenge-shaped plates, or masses of acicular crystals (Fig 434) 
They are of a dusky brownish-red colour, due to the absorption 
of urobilin, the normal pigment of the urme The secretion m 
these cases is always acid, and usually of high specific gravity The 
deposit is mot soluble m boiling _water, but readily~so jn_alkahne 
fluids , and bn reacidulating such a solution, the uric acid is pre- 
cipitated in the shape of white needle-shaped crystals 

Urates or lithates of potassium, sodium, or ammonium are of frequent 
occurrence in the urme, appearing as a deposit of amorphous granules 
of variable colour, according to the amount of urinary pigment 
present, and this is often known as a ‘ latentious,' or brick dust 
sediment The ammonium salt is sometimes found m the shape of 
spiculated globular boches (Fig 435) Urates always occur m acid 
urme of high specific gravity, and are freely soluble in boiling water , 
on the addition oFdilute hydrochloric acid the uric acid is precipi- 
tated The murexide test may be applied for either uric acid or its 
(salts , it consists in mixing the substance to be tested with a little 
mitnc acid, and evaporating to dryness, when an orange-red dis- 
coloration is produced, which on the addition of liquor ammonise 
^changes to a deep purple-red 

A deposit of uric acid or urates is either a temporary condition 
dependent on some trivial derangement of the system, or a pheno- 
menon constantly recurring and due to too great an indulgence m 
nitrogenous food, too little fresh air and exercise, or imperfect diges 
tion, the result of some hepatic disturbance It is also noted in con- 
ditions where great tissue change is occurring, as after violent exercise 
or m fevers Under these circumstances the materials which should 
be changed into urea are transformed into uric acid or its salts 
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When such a tendency is continually present, the patient is often 
said to be suffering from Lithiasis or Lithsemia Should the indi 
vidual be incapable of eliminating the material thus formed, an 
attack of gout is likely to supervene, whilst it must always be borne 
in mind thafThe formation of a uric acid calculus is merely a mani- 
festation of the same diathesis, which needs careful treatment after 
the removal of the stone, if a recurrence of this painful affection is 
to be prevented 

The Treatment of lithsemia or lithiasis consists mainly m attention 
to the personal hygiene The patient’s diet is regulated, all sweets, 
pastry, and alcoholic stimulants (with the exception, perhaps, of a 
little whisky well diluted with lithia or potash water) being avoided 
Regular habits are enforced, and plenty of outdoor exercise recom- 
mended The hepatic secretion is stimulated, and the bowels regu- 
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lated by the administration of saline purgatives, especially natural 
mineral waters, eg, Friedrichshall, Carlsbad, or Hunyadi Janos, 
whilst an occasional dose of blue pill or podophylhn is advisable 
Lithia salts and piperazine have also been employed with advantage 
Oxalate of lime usually occurs m the urme of dyspeptic and hypo- 
chondriacal patients, who are pale, nervous, and irritable It is sup- 
posed to arise from the incomplete oxidation of carbohydrate foods 
The urme is of low specific gravity, pale and abundant m quantity, 
and slightly acid in reaction , an excess of mucus is usually present, 
causing the crystals to adhere to any irregularities m a test-glass 
On microscopic examination they are found to be regular octahedra, 
or m the shape of dumb-bells (Fig 436) The ticatment of oxaluna 
consists in regulation of the diet, which must be light and nourishing, 
all heavy food being avoided, as also rhubarb, which contains large 
quantities of oxalates, and the patient is directed to drink only boiled 
or distilled water Tonics, such as mineral acids, iron, and quinine, 
may be ordered, but the best treatment consists m change of air and 
removal, if possible, from causes of anxiety and rvorry 

Phosphatic deposits m the urme occur m three forms (1 ) The triple 
phosphate, or ammomo-magnesic, is found in alkaline or decom- 
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posing urine, and is always vesical in origin It exists in the form 
of hexagonal prisms, three of the sides, however, being very narrow , 
the ends also are bevelled off, so that the appearance of a ‘ knife-rest ’ 
is produced (Fig 437) (11) The amorphous -phosphate of lime is 

exceedingly common, forming the mam mass of any phosphatic sedi 
ment It is always present in chronic cystitis, and is not unfrequently 
met with a few houts after a mealTconstituting what is known as the 
alkaline tide This condition is often observed about twelve o’clock 
111 le mor ning, especially if an alkaline saline purgative has been 
taken before breakfast The phosphatic material is voided at the end 

0 the act of micturition, and may give rise to considerable anxiety 
on the part of the patient, who mistakes it for seminal fluid (111) 

1 he most usual condition in which phosphates are met with in urine 
is a mixture of the two varieties described above Whichever form 
is present, the deposit becomes more evident on boiling, disappearing, 
lowever, on the addition of a few drops of acid The treatment of 
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Fig 437 — Crystals of Triple Phosphate 
in Urine 


p osp laturia is always directed to the vesical condition, except in 
, ose unusual cases where it is due to some constitutional error 
' , 2 Jp^ a j air i a > or the admixture of blood with the urine, is best 
described according to the source from which the blood is derived 
(flj imal hasmaturia results from acute inflammation, congestion, 
ca cuius, tumours, or injuries of the kidney The urine is sometimes 
eeply coloured with the blood, and may be as dark as porter 
ood casts of the renal tubules are often observed, and even long 
suiuous clots, corresponding to the shape of the ureter 

' / Lf^£^£hasmatuna is due to injury, calculus, tumours, ulceration, 
simple congestion of the bladder with varicosity of the vesical veins, 
or the presence of the Bilhai zia-h&mcitobia The blood is intimately 
mixed with the urine, but is more abundant at the end of micturition, 
and clots are often present 

The Bdhaizta is a parasite which inhabits some of the rivers and 
poo s o South Africa It is taken into the system by the mouth, and 
may evelop either m the urinary track, or sometimes m the lower 
Dowel (p 1124) The adult worms are found m the body inhabiting 
me radicals of the portal and vesical veins, and discharge their ova 
rough the mucous membrane of the bowel or bladder, giving rise 
o Hemorrhage By an extension to the kidney, pyonephrosis may 
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be induced No specific treatment has at present been discovered, 
but m most cases the disease after a time disappears spontaneously 

(1 c ) Pi ostatic hsematuria may be caused by congestion, calculus, J 
ulceratiGhT^or malignant disease, the blood passes back into the g 
bladder, and hence the phenomena simulate the vesical condition | 
Examination of the prostate from the rectum may, however, give a \ 
clue to the source of the mischief 

(d) Uidhval hsematuria arises from acute gonorrhoea, laceration, or 
instrumentation The blood often flows from the urethra indepen- 
dently of micturition, whilst the first few drops of the stream are 
also coloured 

(e) Hsematuria is occasionally of constitutional origin, arising from 
purpura, scurvy, or hsemophiha, other manifestations of these 
diseases will be observed, and render the diagnosis evident 

Microscopical examination of the urine should always be made to 
ascertain whether or not blood corpuscles are present, since the con- 
dition may be simulated by that known as ‘ paroxysmal hsemoglobm- 
uria,’ m which corpuscles are absent The latter condition is supposed 
tcflSe due to vaso motor spasm of the renal arterioles, and is not un- 
commonly associated with Raynaud’s disease 

The only certain test for the presence of blood is by s pec trum 
analysis , but that most usually relied on consists in mixing together 
equal parts of tincture of guaiacum and ozomc ether The suspected 
urine is subsequently added, and sinks to the bottom of the test glass , 
a copious precipitate forms at the line of junction of the two fluids, 
which on standing becomes a bright blue colour if blood is present 

The investigation of a case of hsematuria in order to ascertain its 
origin should be conducted m the following way (a-) The history of 
the patient and of his urinary trouble should be taken (6) The 
character of the urine should be investigated, noting its colour, and 
whether or not the blood is intimately mixed with it ( c ) The relation 
of the passage of the blood to the act of micturition should be noted 
by making the patient pass the first and last portions of the urine 
into separate vessels from that m which he passes the bulk , if the 
urine m all three vessels is equally discoloured, the haemorrhage 
usually comes from the kidneys , if most of the blood is in the first 
vessel, it comes from the urethra or prostate, whilst if the bulk of it 
is contained m the last vessel, it is probably derived from the bladder 
( d ) Microscopical examination of the urine may lead to the discovery 
of sTrreds-o£j:umour-7-epithehal cells, or blood casts, which could be 
alone derived from some special part of the urinary track By these 
means the source of the haemorrhage, whether from kidney, bladder, 
prostate, or urethra, may be detected, and an opinion formed as to 
the nature of the disease 

3 Pyuria is the term applied to the admixture of pus or muco-pus 
with the urine It always results from inflammatory affections of the 
mucous membrane lining the urinary passages, and may be renal, 
vesical, prostatic, or urethral in origin the methods of investigation, 
m order to ascertain its exact source, are the same as for hsematuria 
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Pus in urine is mainly recognised by the microscope, whilst on the 
addition of liquor potassae it becomes ropy 

4 Chyluria arises from distension or rupture of the lymphatic 
vessels m the vesical mucous membrane, and is usually due to the 
presence of the Filaua sanguinis hominis (p 361) The urine is milky 
in colour, and on microscopical examination this is found to be due 
to the presence of an emulsion of fat 

5 Albuminuria, or the escape of some of the albuminous contents 
of the blood with the urine, is a condition of such frequent occurrence, 
and so important in its results, that the precaution should always be 
adopted of testing the urine of every patient before undertaking any 
operative proceedings , and this is the more essential because it is 
well known that this condition often exists quite unexpectedly and 
entirely apart from symptoms 

Tests — Many different methods have been adopted for detecting 
the presence of albuminuria The following are, however, the chief 
(1) On simply boiling the urine a milky white deposit forms, similar 
to that which is caused by an excess of phosphates , the latter, how- 
ever, disappears entirely on the addition of a single drop of dilute 
acetic acid, whilst the former persists (2) Nitric acid gives a white 
cloud or light-brown flocculent precipitate The urine should first 
be boiled, and the acid added, but not m excess, as the deposit may 
be re-dissolved A more delicate test consists in pouring the cold 
urine into a test-tube, and carefully adding the acid, so as to form a 
stratum below the urine , at the line of junction of the two, a white 
film is formed, if albumen is present (3) With picric acid ayellow- 
lsh-white precipitate is thrown down, increased by boiling If the 
urine is neutral or alkaline, it must first be rendered slightly acid by 
the addition of a few drops of acetic acid 

When once the existence of albumen m the urine has been ascer- 
tained, its source and its significance must be investigated A 
careful microscopical examination of the sediment is made, so as to 
{determine whether c asts o r pus cells are present The condition of 
Ithe peripheral bloodvessels m the limbs and the character of the 
|pulse should be noted, as also the previous history of the patient 

Albuminuria arises from a variety of sources, and its significance 
necessarily turns on the origin of the affection (1) When it occurs 
in the course of some disease involving 1 1 J "puration, 

such as septic affections of bones or joi. ”, ’ k y due J: 0 

lardaceous change m the kidneys If the urine is of low specific 
gravity and light m colour, and with but few casts, only an early 
stage of the condition is present, and conservative measures directed 
to the treatment of the primary lesion will probably suffice , if, how- 
ever, the urine is scanty and of high specific gravity with much 
albumen and many casts, the affection has probably progressed some 
i way, and radical treatment, such as amputation, should be undertaken 
1 to save the patient’s life The surgeon must be careful to prevent 
any undue absorption of c arbol ic ac id nn. the operation, as thereby 
acute nephritis may be lighted up, and even a fatal issue determined 
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(2) Albuminuria may be intermittent, and is then due to some tem- 
porary functional disturbance "this can only be ascertained by testing 
the urine from time to time In such cases operation is not contra- 
indicated, the albumen usually disappearing with rest and careful 
diet (3) When caused byjchronic, Brights disease, the concurrent 
phenomena of that affection will also be present in the shape of 
thickened arteries and high pulse tension, whilst possibly a certain 
amount of anasarca may be noted, or the history of such at an earlier 
date If there is but little albumen, and a fair amount of urea is 
being passed, it is possible by rest and suitable diet so to dimmish it 
as to warrant the performance of slight operations , but where the 
condition is at all advanced, all opeiahons de complaisance are absolutely 
contra-mdicated, and only the chief surgical emergencies should be 
knowingly dealt with, viz , hemorrhage, asphyxia, intestinal obstruc- 
tion or strangulation, and retention of urine In cases of severe m 
juries, amputation is generally indicated under circumstances where 
in a healthy individual conservative measures would be adopted 
Operation for malignant disease may be undertaken at the express 
wish of the patient, if the increased risks associated with 'it have 
been explained to him The importance of not operating on these 
patients depends on the facts that t hey toler ate an„ansesthetic badly,' 
that the tissues are m a condition of lowered vitality, and hence the' 
process of repair is hindered, septic inflammations and erysipelas are 
very prone to develop, whilst secondary haemorrhage is likely to follow,' 
owing to the high pulse tension Again, boils and carbuncles are very 
common m these patients, and where such conditions are met with, 
and especially if they recur, the urine should always be examined 
(4) Albuminuria may arise by extension of inflammation to the 
kidneys from surgical affections of tlieT 6 werW nnary organs, and 
a fatal result from shock or suppression of urine may follow an 
operation under these conditions (5) It is occasionally the result 
of canhac dis ease, owing to valvular incompetence and regurgitation 
mtothe systemic veins, and it is then advisable to delay all operative 
measures until digitalis has been administered m sufficient doses to 
alleviate the urgent symptoms 

6 Diabetes — The presence of sugar m the urine is also a matter 
of the greatest importance from a surgical standpoint, and its 
existence or not should always be carefully ascertained The chief 
tests employed are as follows (1) Equal parts of liquor potassae 
and solution of coppei sulphate are boiled together, and then a few 
drops of the suspected urine added , if sugar is present, a yellowish- 
red piecipitate forms by the reduction of the cupric salt to cuprous 
oxide (2) The same result follows the use of Fehlmg’s solution 
It is better to keep the copper solution separate from the potash , 
equal parts of them are boiled together, and a few drops of the urine 
added , if sugar is present, a red deposit occurs (3) Picric acid and 
liquor potassae are mixed and boiled, and the urine added , the 
presence of sugar is indicated by the solution turning to a dark, 
blackish-ied colour The admixture of 2 grains of sugar to the 
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ounce is sufficient to deteimine tins discoloration to such an extent 
as to render the fluid quite opaque 

The effect of diabetes is very similar to that of albuminuria, in 
that it leads to 'diminished vitality of the tissues, and consequently 
predisposes to the occurrence of sepsis, and of such infective inflam 
mations as boils and carbuncles Peripheral neuritis and sclerosis 
of the smaller vessels are also induced by this disease m the later 
stages, and hence gangrene of the extremities is likely to occur, 
especially m chronic cases and in elderly people The essential 
cause of trouble, however, is sepsis, and hence if the most rigid 
aseptic precautions are taken there is no reason why operative pro 
ceedmgs should not be undertaken in conditions of danger and 
urgency Thus several cases have been reported lately in v, Inch 
such serious proceedings as total removal of the breast and axillary 
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Fig 438 — Uric Acid Calculus 


A, External aspect , B, on section 

contents for scirrhus, or appendectomy, have been safely undertaken 
m confirmed diabetics 


Stone m the Bladder 

Varieties — A vesical calculus may be formed of almost any of the 
urinary deposits commonly met with, and each has its own special 
characteristics 

(a) The unc acid calculus (Fig 438) is usually an oval, flattened 
body of considerable density, with a smooth or slightly nodular 
surface, and of a nut-b rown colour On section it is distinctly 
laminated, and it mayTxT?OTFolmcied by a crust of phosphatic material 

( b ) The mate of ammonium calculus is of very similar structure, but 
of a lighter colour, and the lamination is less distinct 

( c ) The oxalate of lime or mulberry calculus (Fig 439) is a rough, 
irregular body, sometimes evenly nodular, but not unfrequently 
tuberculated, or even spiculated It is extremely hard and dense, 
laminated, and of a dark red-b rown c olour, or sometimes black, owing 
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to admixture with blood It is rarely of great size, on account of the 
irritation caused by its presence, and its slowness of growth 

(d) A pure phosphatic calculus is very uncommon, but any stone or 
foreign body is certain to become coated with a phosphatic deposit 
when chronic cystitis has resulted m alkaline decomposition of the 
urine Occasionally concretions of a similar nature form sponta- 
neously.un'saccules of the bladder , such bodies are white and chalky 
in appearance, friable m consistency, with no evidence, or but little, 
of lamination, and on removal are exceedingly offensive These con- 
cretions consist of a mixture of the triple phosphate and phosphate 
of lime Less commonly an excess of the triple phosphate is present , 
if m the proportion of two parts of the latter to one of phosphate of 
lime, a laminated and somewhat denser calculus is produced, which 
is sometimes termed a fusible calculus, owing to the fact that it fuses 




Fig 439 — Oxalate of Lime Calculus 
A, External aspect B on section 

to a bead under the blowpipe flame Occasionally a phosphate of 
lime calculus occurs m the upper urinary passages, c g , the pelvis of 
the kidney, and has a crystalline appearance on drying 

(c) Cystine forms the basis of a rare calculus which is of a yellowish- 
green colour and waxy appeaiance 

(/) Xanthine, or xanthic oxide, occurs very exceptionally as a 
calculus of a reddish colour 

An encysted calculus is one which develops m a pocket or pouch 
connected with the bladder wall It may consist of any of the above 
substances, and is due to a small stone finding its way into a 
saccule and being arrested there It grows by gradual accretion of 
new calculous material, and after a time projects into the xesical 
cavity A typical illustration is shown in Fig 440, where the large 
mtia vesical portion is separated from the encysted part by a narrow 
neck Occasionally this condition is due to the decomposition of 
stagnant urine m a pouch and the calculus is then phosphatic m 
composition , it is not unlikely to lead to ulceration of the sac wall 
and extiavasation of urine 


76 
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Structure of a Calculus — A calculus usually consists of the following 
parts i The nucleus, which may be formed by a portion of blood 
cjpt, inspissated mucus, a renal calculus, or some foreign substance 
introduced from without 2 The body,, which consists of superposed 
layers of uric acid 01 oxalate of lime, or of whatever substance the 

stone is composed , not unfrequently the 
composition of adjacent laminae differs, 
leading to what is known as an alternating 
calculus Each lamina consists of myriads 
of minute ciystals, held together by vesical 
mucus, ruth which a certain amount of 
phosphatic material is often mixed, whilst 
layers of pure phosphatic deposit may be 
interposed 3 The a ust consists of a vari- 
able amount of soft, friable phosphatic 
material, the quantity of- -which— is the 
measure of the degree of chronic cystitis 
originated by the calculus , in some cases 
it is entirely absent 

The Number of calculi present in a 
bladder varies greatly Sometimes there 
is only one , occasionally a considerable 
number, counted perhaps by hundreds, may 
p. r, exist, in such circumstances they are never 

Vesical Calculus 11° of great sue Multiple calculi are not un- 
moved b\ Suprapubic frequently faceted as a result of mutual 
Lithotomy friction 

The Causes of vesical calculus must be 
looked for in some of those constitutional conditions already described 
as predisposing to lithiasis or oxaluna They are very common m 
children during the first decade of life, especially amongst the lower 
classes, the children of the rich rarely suffering from stone It 
diminishes m frequency from childhood to the age of twenty-five, and 
then gradually increases until it is relatively common m elderly men 
The condition is comparatively rare m w omen, owing to the tact 
that the shortness and large size of the urethra allow small calculi 
to be much more readily passed Possibly the character of the 
drinking-water, or the amount imbibed, is a matter of importance, as 
indicated by the fact that the occurrence of calculus is very 
unequally distributed in different parts of the country , thus, it is 
most frequently met with m the Eastern Counties It is also very 
common in India and Arabia, a fact which may possibly be explaine 
by the large amount of fluid withdrawn from the body b y persp iration 
b Symptoms"— -'The Tfffe'cfs "produced by ''Ve'sicaT calculi vary in 
different individuals, a ccordin g to the shape of the stone, and the 
tolerance of the mucous membrane In children and young adults, 
v here the parts are very sensitive, even a smooth calculus gives rise 
to severe symptoms, whijst„old men, often toler ate, ajarge stone 
without much inconvenience, ccetcus paribus, ~an~ oxalate of lime. 
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calculus is always mote irritating than- one ..composed of uric acid -' 
The classical symptoms of a vesical calculus may be preceded by a 
history of the patient having pa ssed ‘ gravel ’ for a long time, or by 
an attack of ren al colic, on the cessation of which the calculous 
symptoms commenced Sometimes the vesical symptoms do not 
appear for some time after the passage of a stone into the bladder, 
presumably in consequence of its small size They consist of 
pain in the perineum and neck of the bladder, which radiates to the 
back- and down the thighs, but is especially noticed- at the end of 
the penis immediately after micturition The stone is then pressed 
down against the sensitive neck of the bladder by the contraction 
of its muscular walls I ncreased frequency of micturition is also 
present, and perhaps hasmaturia of a vesical type, though this is not 
a prominent feature 'All these phenomena are increased m severity 
by jolting, jumping, or any form of exercise, and hence are more 
marked during the day than at night Occasionally the patient 
complains that the flow of urine suddenly ceases before the bladder 
has been completely emptied, and that some change m the position 
of the body is needed in order to allow him to complete the act 
In addition to these characteristic symptoms, he may suffer from 
various phenomena secondary to the irritability of the bladder, and 
dependent on the straining induced by the calculus Thus, tenesmus, 
followed by piles or prolapsus _a.ni, may be produced by sympathetic 
untabihty of the rectum, especially in children , whilst a hernia 
may also be caused, and not unfrequently priapism 

The symptoms are somewhat modified in children , leading to irrita- 
bility of the bladder, as evidenced by wetting of _ their clothes and of 
therr„beds_jit night, and pulling at the prepuce and penis These 
manifestations are very similar to those caused by a tight foreskin,; 
with which condition, indeed, a stone is often associated , hence, it is 
important always to sound the bladder of a child after circumcision 
for phimosis 

The actual Diagnosis of vesical calculus can only be made by 
sounding In order to accomplish this, the patient is laid on a couch 
with the head low, and the buttocks raised on a pillow placed 
beneath them The bladder should always contain a few ounces 
of fluid, so as to obliterate any folds produced by laxity of the 
mucous membrane, as well as to facilitate the introduction of 
the instrument , the usual antiseptic precautions as to surgeon’s 
hands, patient’s penis, instrument and lubricating material, are, of 
course, rigidly enforced A sterilized sound of suitable size, warmed 
and lubricated by some antiseptic oil or ointment, is then gently 
passed along the urethra, and _the handle depressed between the 
separ ated legs _so as to enable the point to enter the bladder The 
handle, which" should be cylindrical in shape and fluted, with the 
maker’s name or some mark to indicate the direction of the beak, is 
then lightly grasped between the index finger and thumb, and rotated 
from side to side, whilst at the same time the whole instrument is 
drawn forwards or backwards in the urethra Each side of the 

76 — 2 
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bladder is thus carefully investigated, and, finally, if no stone is 
detected, the beak is turned directly downwards, so as to examine 
the pouch which often forms behind a slightly enlarged prostate 
The presence of a stone is recognised by a metallic click, which can 
be felt and even heard, when the end of the instrument taps it The 
character of the click is some guide to the size and density of the 
stone The presence of two or more calculi Is indicated by the 
surgeon being able to touch them on rotating the instrument alter 
nately to each side of the middle line, or by seizing one stone with a 
lithotnte, and using it as a sound for the other In doubtful cases, 
a still more delicate test than the sound is obtained by passing a 
medium sized tube of a Bigelow’s evacuator, and washing out the 
bladder The calculi may by this means be washed out even from 
sacculi, and be felt to rattle against the end of the instrument when 
the pressure upon the indiarubber bulb is relaxed When the calculi 
are multiple and of small size, they may be even removed in this 
way by an examination which was only intended to be diagnostic m 
character The surgeon must not forget that a hypertrophied bladder 
with projecting fasciculi may somewhat resemble a calculus, espe- 
cially when coated with phosphatic material In some rare instances 
a calculus may be so completely hidden m one of the saccules as to 
render its detection impossible by these means An encysted-calculus 
which projects into the bladder is recognised by being always found 
at the same place 

Course of the Case — A. patient suffering from vesical calculus is 
certain;- sooner or later, to develop symptoms of chronic cystitis, and 
septic changes in the urine are equally sure to follow — possibly as a 
natural sequence, but often as the result of the introduction of septic 
instruments The bladder is hypertrophied, and if the stone is not 
removed, the mucous membrane becomes ulcerated, and the inflam 
.mation extends to' the kidneys, the patient’s life is thus destroyed, 
partly by exhaustion, and partly by septic or uraemic poisoning 

The Treatment of vesical calculus is a matter which has exercised 
the judgment and manipulative dexterity of surgeons for many 
generations A large number of operations have been made use of, 
but at the present day only three are employed, viz , lithotnty, supra 
pubic cystotomy, and very uncommonly perineal cystotomy 
: Lithotnty was formerly conducted at several sittings, the stone 
being crushed, and the patient allowed to pass the debris subse- 
quently , this process was repeated at intervals of a few days, until 
the bladder was clear Such a proceeding took a considerable time, 
and was exceedingly painful, irksome, and dangerous to the patient 
The introduction of Bigelow’s evacuator completely revolutionized 
this operation, and enables it to be completed at one sitting, con- 
stituting the proceeding sometimes termed Litholapaxy 

Operation — The patient is carefully prepared by keeping h 1 m 
under observation for a few days, regulating the 'bowels, and, it 
possible, reducing any inflammation of the bladder by suitable diet 
and drugs, and by washing it out On the preceding-night: a dose of 
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castor oil is administered, and an efficient enema a few hours before 
the operation The_patient should -be warmly clad, and the legs 
enclosed m thick worsted stockings reaching nearly to the groins 
After anaesthesia has been induced, the head is kept low, and a pillow 
placed beneath the buttocks, ,so as slightly to raise 
the pelvis The Gladder is carefully washed out 
with some bland- antiseptic, such as a solution of 
boric acid, and about _6_ounces j>f lotion are left 
within it, in order not onlyTb obliterate all folds 
of mucous membrane, but also to facilitate the 
seizure of the stone, and to prevent injury of the 
walls during the operation 

The hthotrite is then introduced The best 
instrument to employ is Thompson’s modification 
of.Civiale’s (Fig 441), the.male blade of which is 
solid, and the female fenestrated Other forms 
are sometimes used m which the female blade is 
solid, and is either the same size or larger than 
the male, m order to protect the walls of the 
bladder from injury The male blade slides easily 
up and down a groove in the stem of the female 
blade, and after the stone has been seized the 
blades are forcibly pressed together by a screw 
action, brought into play by the mechanism in 
the handle, which can be put in and out of gear 
at will It is absolutely essential that the instru- 
ment should be made of well-tempered steel, so as 
to prevent any risk of breaking during the opera- 
tion To introduce it some skill is needed, since 
the cuned end is short, and consequently the 
handle must be well depressed between the legs, 
in order that the beak may pass under the pubic 
arch The position of the stone is next ascer- 
tained by rotating the instrument, and using it as 
a sound , the blades are opened, and the stone 
caused to roll between them by a slight jerk of 
the handle This is better than attempting to 
pick up the calculus by inverting the blades, and 
is less likely to injure the mucous membrane If 
fairly grasped, the blades when screwed up crush 
it into several fiagments each of which is sub- 
sequently dealt with in a similar fashion If only 
the margin of the stone is gripped, the applica- 
tion of scre\v pressure may cause it to slip away, 
and the manoeuvre must then be carefully repeated 
When the surgeon is satisfied that the fragments 
aie sufficiently small, the largest e\acuator-tube 
that can be safely introduced is passed into the bladder To effect 
this, it is sometimes necessary to incise the urethral orifice with a 
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'bistoury m a downward direction The-evacuator is attached to the 
tube, and the bladder thoroughly washed out by alternate pressure 
upon, and relaxation of, the rubber bottle (Fig 442) By this means 
the fragments of the stone are collected in the glass receptacle 
which foims part of the apparatus The washing is continued until 
no more fragments are heard or felt to rattle against the end of 
the tube It is often necessary to reintroduce the lithotnte in order 
to crush some larger portions of the calculus still remaining , the 
old practice of withdrawing small fragments within the grasp of a 
lithotnte is to be condemned It is scarcely necessary to re-sound 
the bladder after the efficient use of the evacuator A ^certain 
amount of bleeding is indispensable from these manipulations, but it 
is not excessive in careful hands Should, however, considerable 



J bleeding follow, the bladder is likely to become subsequently dis- 
1 tended with clots, necessitating the use of a large-eyed catheter for 
[ their removal 

After-Treatment — The patient is placed m bed as soon as the 
( operation is completed, and kept warm and quiet, and suitable 
measures must be taken to combat shock The diet is restricted to 
1 fluids for a few days, whilst pam, if complained of, may be relieved 
by a little morphia If all goes well, he may be allowed to get up at 
Ithe end of the week / 

Various Sequels may follow this operation / CysA/25 results partly 
from mechanical causes, but more frequently from imperfect asepsis 
The symptoms are usually subacute in character, and may pass away 
after a few days , but if of a serious type, considerable constitutions, 
disturbance arises, and a large amount of viscid muco pus is excretec , 
whilst the urine becomes alkaline and ammomacal In such a case 
it is absolutely essential to wash out the bladder once or twice a day, 
as if left to itself the condition is very liable to spread up to t e 
ureters, and may destroy the patient’s life by suppurative pyelone - 
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nhjqtis \dtony of the bladder is occasionally induced, either by the 
operation K qf by a consequent cystitis, and is especially common in 
elderly individuals It must be treated by regular and aseptic 
catheterism When the patient’s kidneys are already affected prior 
to the operation, an acute ascendmg pyelonephritis (p 1160) may be 
originated by it, perhaps leading to suppression of urine and death 
from uranna 


Suprapubic Lithotomy was formerly looked on as a serious pro- 
cedure with a high mortality, at the present time increasing 
experience has shown that the dangers were pre\ entable, and that 
it may be considered a very successful procedure The bladder is 
washed out, and 8 or 10 ounces of lotion, left within it , the patient 
is then placed in the Trendelenburg -position, with the pelvis raised 
well above the head, the intestines being thus allowed to gravitate 
to the postero superior part of the abdomen , as soon as the 
abdominal parietes are opened, air finds its way into the connective 
tissue behind the symphysis (cavum Retzn), and the peritoneum is 
thus pressed back 

Operation — The pubes having been previously sha\ ed, and the 
hypogastprum purified, an incision is made in the median line 
reaching/ from the top of the. symphysis upwards for about 2 or 
3 inches! pthe lower" part of the lmea alba is divided, and the retro- 
pubiffcellular tissue opened up The tense rounded outline of the 
bladder can now be readily detected with the finger, and a couple of 
lateral silk sutures or slings are passed through its walls so as to 
steady it and prevent its subsequent retraction An opening is then 
made into it in the middle line from below upwards, through which 
the index finger is passed and the stone examined Suitably cur\ ed 
lithotomy forceps are introduced, and the stone grasped and with- 
drawn A careful examination of the interior of the bladder is then 


made, to ascertain whether any further calculi are present, as also 
to investigate the condition of the prostate, which may sometimes be 
advisably removed at the same time The after-treatment of the!| 
wound differs with the condition of the bladder , if it is septic, a good-' 
sized drainage tube is introduced, and the urine syphoned off, healings 
occurring by granulation in( three Jx> six . w eeks } If the bladder is 
healthy and free from sepsisT it may be closed by sutures, which' 
only pass through the muscular and submucous coats, and thus 
when tied do not project into its cavity The external wound may 
then be left open or closed, except at the spot where a drainage-tube 
or gauze wick is passed down to the vesical wound, so as to allow 
exit to any urine which may accidentally leak into the i\ound The 
urine is either drawn off by a catheter at regular intervals, certainly 
not less than three or four times daily, or the bladder is drained by 
tying m a catheter 

Perineal Lithotomy is seldom required at the present day the 
ptocedure described as perineal cystotomy (p 11S5) would be 
adopted The finger is passed into the bladder and the stone 
located It is remo\ed by suitable stone forceps (Tig 444), or by 
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a scoop and the finger (Fig 443} Care must be exercised not to 
damage the structures at the neck of the bladder, or pelvic cellulitis 
may ensue , but this danger is little likely to arise, as the operation 
! ought ne\er to be undertaken when the stone is of large size 

Formerly much importance was attached to the operation of 
lateral lithotomy , m which the stone was removed through a perineal 
incision which included the left lateral lobe of the prostate This 



Fig 443 — Lithotomi Scoop, and Position of Finger in Extracting Stone 

procedure is now entirely superseded, gnd need no longer be 
described 

Choice of Operation for Vesical Calculus — At the present day 
lithotrity has been brought to such a standard of excellence that 
there is no doubt as to the general rule which should be followed, 
viz , that unless some conti a -indication is pi esent, all cases of vesical calculus 
, should be tieatcd by hthotuty 



Fig 444 — Forceps used in Perineal Lithotomt (Down Brothers ) 

The Contra-indications to Lithotrity are as follow (1) Conditions 
of the Stone If the calculus exceeds lynches jn diameter, it is not 
advisable to attempt lithotrity, on account of the damage which may 
be inflicted on the vesical wall Moreover, some stones, especially 
those consisting of^oxalate of lime, are so hard that no lithotrite can 
crush them PhospKa,tic concretions, on the other hand, are so so t 
that a lithotrite becomes clogged, and crushing is impractical) e 
An encysted stone will also preclude lithotrity on account of its 
fixed position There is no objection to dealing with multip e 
calculi by this means, but if only of small size, they may be removed 
by simply using the evacuator (2) Condtiions'of the Untha lhe 
existence of an orgamc__stncture, or an enlarged „prostate, may 
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render lithotrity impracticable from the impossibility of passing 
large enough instruments, whilst false passages may make it 
exceedingly difficult Excessive irritability of the urethra, as 
evidenced by the occurrence of' severe rigors after instrumentation, 
may also render the operation unadvisable (3) Conditions of the 
Bladda The existence of severe cystitis or the presence of sacculi, 
'as indicated by the cystoscope, will usually suggest the performance 
of lithotomy , whilst a contracted bladder, which will only hold a 
few ounces of urine, materially increases the dangers and difficulties 
of lithotrity 

Suprapubic Lithotomy should be undertaken under the following 
conditions (1) Where the stone is too large to be dealt with by 
crushing , (2) where the stone is encysted , (3) where a stricture or 
enlarged prostate is present, and it is often feasible to remove the 
prostate at the same time’ Suprapubic cystotomy is only absolutely 
contra-indicated by two conditions, viz , severe septic cystitis and 
contraction of the bladder 

Indications for Perineal Lithotomy — (x) Where serious cystitis > 
and great irritability of the bladder are present, the incision 
facilitating the process of draining and washing it out, (2) aeon-, 
tracted and hypertrophied condition of the bladder , (3) when ,a f 
calculus is impacted in the neck of the bladder 

Calculus m Boys is a common occurrence It must be remembered 
that the bladder is rather an abdominal than a pelvic organ m 
children, and hence suprapubic lithotomy is particularly indicated 
It has been shown, however, that lithotrity can be safely practised 
provided that suitable instruments are employed, and the external 
meatus is incised 

Calculus m the Female — As already mentioned, vesical calculus is 
very rare amongst women, owing to the shortness and greater size 
of the urethra, so that small stones passing downwards from the 
kidneys are easily voided Phosphatic concretions are not uncommon, 
and are then formed around a foreign body usually introduced by the 
patient Many of the 'symptoms are very similar to those in the 
male Treatment — If the calculus does not exceed \ to inch m 
diameter, it can usually be extracted by dilating the urethra with 
t he fin ger, the sphincter being also nicked m two or three places if 
necessary It is never wise to divide the sphincter totally, as incon- 
tinence is almost certain to follow For a somewhat larger stone 
lithotrity can be undertaken, whilst for those of really large size 
supiapubic cystotomy is the best procedure It has been recom- 
mended to open the bladder through the anterior vaginal wall, and 
thus remo\ e a stone , but this is scarcely desirable, for fear of the 
persistence of a t esico vaginal fistula 

Affections of the Prostate 

Acute Prostatitis arises most usually as a sequela of gonorrhoea, 
either in its acute or chronic stage, b} direct extension backwards 
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of the inflammatory ^process , it is also occasionally met with as a 
result of stricture arising from the irritation of retained and decom- 
posing urme, or from the passage of instruments It is also said to 
be induced by the application of cold or damp -to the perineum, as 
by sitting on cold stones or damp grass, but probably this has been 
preceded by bacterial invasion of the posterior part of the urethra 
Suppuration follows in not a few cases, being due to the infection of 
the prostatic follicles with pyogenic organisms Sometimes merely 
one or two superficial follicles are affected, causing what is termed 
a folkciilai-r-absccss , occasionally the mischief extends much more 
' widely, involving the whole of one lobe, or perhaps the whole organ, 
and constituting a fiaienchymatous abs cess 

l The Symptoms consist of deep seated pam referred to the neck of 
/ the bladder, with perhaps a sense of weight and fulness about the 
perineum Micturition becomes frequent'and painful, and defaeca- 
tion may cause considerable distress As the organ increases m 
size, the pam becomes more and more severe, and all movements of 
the body, as also the act of sitting, are increasingly difficult On 
rectal examination the organ can be fell enlarged, hot, and tender 
Suppuration is likely to follow, and retention of urme may be thereby 
induced A follicular abscess bursts into the urethra spontaneously, 
or is ruptured by the passage of a catheter for the relief of retention , 
the opening, however, is sometimes of a valvular nature, and only a 
\small portion of the pus escapes The process may then continue 
Sto spread, and the pus may find its way into the rectum, or come to 
"the surface through the perineum In either of the latter conditions 
a rectal or perineal fistula is liable to result Considerable con 
stitutional disturbance is usually associated with this affection, 
whether suppuration occurs or not The formation of a parenchy- 
matous abscess is always attended with much more acute symptoms, 
both general and local The organ is larger and produces more 
rectal irritation , a considerable quantity of pus may form, and 
suppuration may extend beyond the capsule into surrounding parts 
' Treatment — The patient should be kept m bed on a restricted 
diet, and the bowels freely opened by saline purges, combined with 
small doses of antimony, arid' perhaps full doses of hyoscyamus 
fLocal depletion may be undertaken by cupping the perineum, or by 
’applying ten or twelve leeches to it Hot hip-baths are also very 
valuable, and linseed-meal poultices mayTeT placed on the perineum 
after the leeches have been removed Extreme pam should be 
relieved by the use of morphia^ suppositories, and if the urine needs 
to be drawn off, a .soft rubber catheter'offsmall size should be used 
, If an abscess forms arid Is' not opened by the passage of a catheter, 

, or if the natural opening is of a\alvular character, so that the cavity 
j cannot completely empty itself, an incision must be made into it 
J through the middle line of the perineum, being guided by a finger 
• placed in the rectum , pus may not be reached until the knife has 
; entered to a depth of about 2 inches Urine will sometimes escape 
from this opening, and may continue to do so for some considerable 
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time If gonorrhoea is also present, suitable treatment must be 
adopted m order to check the discharge 

Chronic Prostatitis is perhaps one of the most common causes of 
chro nic .gleet aftei gonorrhoea It is sometimes left as a sequela of 
an acute attack, or may arise as a result of. sti icture 

The~ Symptoms produced by~vt are a sense_of_\veight and fulness 
about„the-permeum, combined with irritability of the bladder, and 
pam referred to the ..extremity of the peniTaf'flie e*nd of micturition, 
owing to the bladder contracting upon the hypersemic and sensitive 
organ A glairy discharge of -viscid, material, similar m appearance 
to uncooked white of egg (pi ostatorvhcca ) , is often present, whilst fine 
threads_af_mucus-axe_usually seen floating in the_unne, beings due -to 
the formation of mucou s castsof ~the. prostatic ducts "On examma- 
fibn~througli-i:he"fecfmn, the organ can be felt enlarged and tender, 
and the /vesiculffi are usually m the same condition Chronic-sup- 
puration may follow, the abscess bursting into the urethra or rectum, 
or pointing m the perineum 

The Diagnosis from tuberculous disease can usually be made by 
careful attention to the history and physical signs 

Treatment consists m counter-irritation., of the surface of the 
perineum, as by blisters or iodine paint, care being taken that the 
reagent employed does not extend either to the anus or scrotum 
Belladonna suppositories may be of value, whilst the occasional 
passage of a cold metal _bougie„may do good In suitable cases, 
where a long-standing gleet is present with no suspicion of suppura- 
tion, a cure may occasionally be brought about by the admimstiation 
of lodide-oLpotassium, or of the hq fern perchlondi (Ilf xv or more, 
t d s ), combined with sulphate of magnesia The local application 
of a solution of nitrate "of' silver~by a porte-caustique is also some- 
times recommended, but we are not much in favour of such a 
proceeding Probably the best treatment consists in forcible dilata- 
tion o f the prostatic urethra, as suggested by O b e r 1 a n derT’fHe" follicles 
Beih'g'fihefeby'~emptied of their secretion , m assag e, o f the pro state 
-^fij^£Gfi«K_.agamsf a sound hel d m position may also be„. useful " 
Should an abscess form, it is incised through the perineum 
'’'“Tuberculous Disease of the Prostate is usually met with as a result 
of extension from similar disease m the epididymis, the seminal 
vesicles being also ini aded , occasionally, however, it may arise as a 
primary affection In either case, it rapidly spreads to the bladder, 
and thence to the ureters and kidneys The prostate is found to 
contain caseous masses in the early stages, but later on these break 
down, leading to extensive ulceration, and sometimes the organ is 
riddled with ragged cavities The symptoms are those of irritability 
of the neck of the bladder, combined with pam referred, perhaps, to 
the end of the penis, or mainly noticed in the back or perineum 
Hcematuna is occasionally produced, whilst pyunajs almost constant 
The urme is feebly acid or neutral, and, on examination of the pus 
which is deposited on standing, the tubercle bacillus may be detected 
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Rectal examination will demonstrate an irregular enlargement of the 
organ, whilst if the vesiculae are invaded, they Can also be felt 

Treatment consists in attending to the general health, and the 
administration of tonics Possibly, if the disease is not too exten 
sive, benefit may be derived from scraping away the tuberculous 
tissue through a perineal incision 

Prostatic Calculi are of unfrequent occurrence, being usually met 
with m cases of chronic prostatitis, especially that resulting 
troni stricture of the urethra or previous attacks of gonorrhoea 

ey are generally multiple, and of small size, consisting mainly of 
carbonate of lime They develop primarily m the glandular crypts, 
and may remain embedded in the organ, giving nse-to but little 
inconvenience When large and protruding from the gland into the 
urethra, symptoms of obstruction to the flow of urine are produced, 
w nlst on passing a catheter or sound a distinct click or grating may 
be noticed In the latter case, great irritability of the neck of the 
bladder is induced Sometimes a number of them are found in 
a pouch or pocket, formed by the amalgamation of several of the 
crypts It is in some instances possible to remove the calculi 

iroug i the urethra, but more frequently a perineal incision is 
required 


n Prostate (or, as it used to be termed, senile 

lypeitiophy ) is a condition rarely seen under fifty years of age) 
J c laxac terized by a chronic persistent overgrowth of the organ, which 
’ ^ esuits jn interference with the act of micturition, and may finally 
destroy fife by inducing secondary changes in the bladder and kidneys 
y prolonged backward pressure As to causation, but little is known , 
i is not apparently attributable to excessive sexual indulgence It 
may attain, a considerable size, perhaps constituting a tumour as 
arge as one s fist and weighing 200 grammes, the average normal weight 

0 tie prostate being about 18 grammes It may be of- hard or soft 
consistence, and m the latter case is extremely vascular The 
vascularity varies from time to time, and the patient is liable to 
=udden attacks of congestion which aggravate the symptoms On 
section the organ may appear to be homogeneous and of the same 
uxture throughout, but most commonly it consists of a number of 
irm rounded masses, sharply defined, and held together by a certain 
amount of connective tissue Outside these is anpll-defined layer of 
s retched (and sometimes atrophied) muscular tissue, containing a 

ew glandular elements, but continuous with the stroma, and con- 
stituting the true capsule of the organ Still further out is the 
extrinsic sheath, derived from the pelvic fascia (mainly recto-vesical) , 

1 consists of two layers, between which are the veins of the prostatic 
plexus 


istologically, an enlarged prostate consists of an overgrowth of 
e g andular tissue, sometimes diffuse, more frequently m the form 
o mu tiple adenomata, set m a connective-tissue basis developed 
rom the prostatic stroma of muscle fibres Cystic changes are not 
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unusually observed m these adenomata Occasionally a few fibro- 
myomata may develop, but they are decidedly uncommon 

The changes induced in connection with an enlarged prostate are 
numerous and important * 

1 The prostatic sheath of pelvic, fascia becomes thickened and 
condensed, thereby preventing any downward expansion of the organ, 
and directing its enlargement upwards 

2 The -close connection between the capsule and the sheath, 
which is so marked a feature m the normal anatomy of the organ, 
is profoundly .modified, so that it becomes easy to enucleate the gland 
m its entirety from its surroundings 

3 Xhe.«xelations to the _ bladder wall are also much altered 
Normally, the sphincter (Fig 445,5 V) is interposed between the 



Diagrams to Illustrate Relation of the Prostate to the Sphincter 

Vesic/e (S Y ) 


In Fig 445 the prostate is supposed to be of normal size, and the sphincter lies 
above it in Fig 446 the prostate is enlarged, but has no intra-vesical pro- 
jection or ' middle lobe,' and hence the sphincter retains its normal relation , 
in Fig 447, the most common type of prostatic enlargement, a well marked 
mtra vesical projection or middle lobe exists, the sphincter being displaced 
backwards by this development 

prostate and the vesical mucosa As the gland enlarges, this relation 
may persist (Fig 446), and although the bladder base is raised up, 
the growth is extra vesical, and the sphincter muscle covers over 
the enlargement More frequently, however, the gland, as it enlarges, 
insinuates itself between the sphincter and internal meatus, con- 
stituting an mtra vesical enlargement (Fig 447) This is generally 
most marked m the middle line behind, constituting the so-called 
‘ middle lobe ’1 (Fig 448) , but it may involve the whole gland, which 
projects into the bladder as a collar-like enlargement around the meatus, 
whilst sometimes one or both of the lateral lobes are chiefly affected 
in this manner The gland also pushes backwards between the 

* Vide The Surgical Anatomy of the Normal and Enlarged Prostate,’ by 
J W Thomson Walker, Med CJtii Tutus , \ol Ixwvn 

t Students must remember that m the normal prostate there is no middle lobe, 
and that the structure thus named is caused by an abnormal overgrow th or pro- 
jection from one of the lateral lobes 
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seminal vesicles, which m time aie displaced from their connection 
* with the back of the bladder, and constitute a posterior relation AVilh 
{ the enlarged oigan It is interesting to note that this overgrowth 
V involves mainly, if not entnely, the upper part of the gland, and that 
|the portion below' the verumontanum is rarely affected, so that the 
'openings of the ejaculatory ducts are not displaced backwards 

4 The changes produced in the prostatic urethra and neck of the 
bladder vary considerably m different cases The. .l engthuof . the 
uietbra is always increased, perhaps 2 or 3 inches, or even riiore 
Some amblin'! of obstruction to the outflow' of urine is universal In rare 



Fig 448 — Enlarged Prostate with a Large Intra vesical Portion 
(From College of Surgeons Museum ) 

instances it may be due to an adenoma becoming pedunculated, and 
projecting downwards into the urethra as a polypus Occasionally 
the base of the middle lobe becomes narrowed, probably as the result 
of constriction by a band of longitudinal muscle fibres passing down 
on either side from the ureteral orifice to the meatus , the middle 
lobe thereby becomes more or less pedunculated and may be move- 
able, constituting a ball-valve which determines retention, or else 
wedging open the internal meatus and causing incontinence As 
a rule the outflow' of urine is hindered by the ‘ prostatic bar ’ cause 
by the projection of the middle lobe, wdnch also hinders the entrance 
of a catheter When both lateral lobes are enlarged symmetrically, 
the lumen of the urethra is diminished from side to side, being 
narrow' or chmk-hke instead of triangular, but its a ertical measure- 
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ments are increased Asymmetrical enlargement, of course, displaces 
the urethra to one or other side 

5 The effect of an enlarged prostate on the bladder is important 
The obstruction to the outflow of urme leads to increased expulsive 
efforts on its part, and consequently the wall becomes thickened and 
hypertrophied This involves the muscular fibres, which stand out 
prominently as rounded fasciculi, and the mucous membrane may 
project outwards between them as hernial protrusions, constituting 
saccules m which urme may stagnate and decompose, and even 
phosphatic concretions form 

We have already alluded to the fact that in almost every case the 
enlarged prostate projects more or less into the vesical cavity, either 
as a collar-like mass around the internal meatus, or as one or more 



Fig 449 —Enlarged Prostate after Removal b\ Suprapubic Operation 

The catheter indicates the position of the urethra 1, The so-called middle lobe 
or intra-vesical projection behind the internal meatus , 2 and 2“ the lateral 
lobes, 3, indicates the nodular adenomatous masses which constitute the 
bulk of the swelling 

rounded outgrowths This is necessarily associated with a pouching 
backwards of the lowest part of the bladder (pi ostatic pouch), which, 
being below the level of the meatus, does not become emptied during 
the natural process of micturition, and in which icsidual mine is 
therefore able to collect and remain 

Cystitis is very likely to follow, either by infection from within or 
from the use of unstenhzed instruments, and then the bladder wall 
becomes inflamed , ammomacal decomposition of the urme follows, 
and lenal complications may ensue (either hydronephrosis or pyo- 
nephrosis), which wall determine a fatal issue 

The Symptoms \ary somewhat with the nature and position of the 
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1 enlargement The patient at first finds some difficulty in micturition, 
‘ especially at the commencement of the act , straimng^often hinders 
^rather than assists The stream is not necessarily smaller than 
formerly, blit is pi ojected with less force Gradually irritability of 
the bladder ensues, and the patient has to pass water very frequently, 
a trouble especially noticed during the night Some degree of pain 
and a sense of weight and fulness about the perineum are also ex- 
perienced, whilst tenesmus, and even hernia, may be subsequently 
induced by the straining Intermittent attacks of'incieased-pauTand 
difficulty m- micturition occuT from time to time, being generally in- 
duced by exposure to cold and wet, and presumably due to congestion 
of the prostate After lasting for a dew days the more acute symp- 
toms slorvly disappear, if judiciously treated 

As the obstruction increases, a certain amount of residual urine 
remains within the bladder after each act of micturition, the vesical 
muscles in time losing power and becoming atonic Well-marked 
distension and atony of the bladder ensue at length m neglected 
cases, the urine dribbling away and wetting the clothes, whilst decom- 
position of the retained fluid follows, and causes cystitis with in- 
creasing vesical irritation and muscular spasm The urine becomes 
alkaline after a time, containing muco-pus and phosphates, the result 
of chronic cystitis This, if untreated, is certain to lead to hydro- 
nephrosis and pyelonephritis The general health of the patient is 
slowly undermined by the constant irritation produced by this process, 
as also by septic absorption, and the final chapter may be ushered in 
by symptoms of uraemia from the mischief inflicted on the kidneys 
Occasionally the early symptoms may pass unnoticed for a con- 
siderable time, the patient imagining that the frequent calls to pass 
water are good signs rather than evidences of disease In such cases 
the bladder may become over-distended, and the condition unsuspected 
until, owing possibly to some exposure to cold or over-indulgence in 
alcohol, complete retention is induced, and then, to the surprise of 
the patient, an enormous amount of urine is withdrawn on the passage 
of a catheter Priapism is sometimes a troublesome condition, and 
the effect of this on the moral sense may be very serious, and leads 
m some cases to acts of gross indecency 

The Diagnosis of enlarged prostate is made partly by a considera- 
tion of the symptoms complained of, but mainly by an examination 
of the urethra and rectum The age of the patient, the increasing 
irritability of the bladder by night and day, th^fact^tbal straiTnng 
hinders rather than helps the expulsive act, together with evidence 
of "vesical distension— all'these facts indicate that the seat of obstruc- 
tion lies in the prostate A rectal examination is then instituted, and 
some idea gained of the size and condition of the organ , it must not 
be forgotten, however, that the size, as recognised by a finger in the 
rectum, cannot measure in any way the amount of obstruction to the 
passage of the urme, and, m fact, it often happens that where the 
gland does not feel especially large from the rectum, the obstruction 
is the greatest The careful introduction of a catheter will assist m 
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making the diagnosis, inasmuch as the barrier at the neck of the 
bladder is easily detected, and sometimes with difficulty passed 
Treatment — All that is required at first is regular catheterism, m 
order to prevent the bladder from becoming over-distended, and this 
the patient may often be taught to do for himself To pass a catheter 
in a case of enlarged prostate is not always easy, owing to the fact 
that the middle lobe (Fig 447) projects across the urethra, and bars 
the onward progress of an instrument of the ordinary shape The 
surgeon should therefore use either a catheter coude or bicoude 
(Fig 450), which consists of a soft, straight instrument of the usual 
French type, the end of which is bent or doubly bent at an angle, so 
as to enable it to ride over the obstruction , or he may employ an 
English gum-elastic catheter, the stilette of which is drawn out a 
little so as to increase its curve , or he may utilize the silver prostatic 
catheter, which is longer and more curved than usual, depressing it 
Avell between the thighs after clearing the pubic arch Whichever 
method is adopted, np' force is required, since with a little skill the 



Fig 450 —Catheter Count, and Bicoud£ 


point of the instrument will pass round the obstruction and enter the 
bladder Every precaution must be taken to ensure the efficient 
sterilization of all instruments employed, and it should be remembered 
that as a general rule large rather than small instruments will pass 
more easily 

During the first fortnight of catheter life the patient must be caie- 
fully guarded from cold and exposure, to avoid the occurrence of 
constitutional disturbance Not unirequently a certain amount of 
fever (to which the name of Catheter Fever was given by the late 
Sir Andrew Clark) is produced, which either passes off m the couise 
of a few days, or may increase, together with symptoms of chronic 
cystitis, running on to a fatal issue at the end of three or four weeks 
The origin of this condition is still somewhat doubtful , it may 
certainly arise from the absorption of micro-organisms or their 
pioducts from the uiethra, 01 from the use of impure mstiuments, 
'but possibly reflex nervous disturbance plays some part m its pro- 
duction The only treatment required m the simpler cases is to keep 
die patient waim m bed, to limit Ins diet, to administer quinine and 
opium, and to keep the bowels v ell open 

\ During the continuance of cathetei life, the patient must be v, amed 
to live quietly, and abstain from all excesses, especially as regards 
fcalmg and drinking , sexual excitement should be avoided, and horse- 
exeicise forbidden, piecautions must also be taken to ensure pro- 
tection from cold and damp The administration of alkalies is desirable 

77 
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if the urine is highly acid, so as to dimmish the irritability of the 
bladder 

Undei such a legime, it is possible that the patient may live m 
compaiative comfort perhaps for yeais, the pi ogress of the affection 
being entirely checked in some instances In others, the patient 
suffers from intermittent attacks of congestion of the prostate, with 
increased pain and mutability of the bladdei, and augmented difficulty 
in micturition The mtioduction of a catheter is then very likely to 
cause bleeding, but a few days’ lest in bed, hot baths, and the ad- 
ministration of er got, usually bring about considerable improvement 
If there is mudf"difficulty in passing a cathetei, it may be wise to 
tie it m for a time, 01 even suprapubic aspiration may be required 
The progress of the case depends, to a large extent, upon the bladder 
remaining free from septic contamination, and the surgeon must 
realize and impress upon his patient that such is geneially due to 
infection fiom without, and hence the most scrupulous care must be 
taken to stenhze all instruments before and after use In cases 
v here the relief given by regular cathetensm is but temporary, and 
the nritabihty of the bladder or the amount of lesidual urme in- 
creases seriously, further measures are absolutely imperative 

In former editions of this book many methods of treatment were 
mentioned and their relative value indicated At the present time rve 
need only describe one method of treatment, viz Prostatcctomv, which, 
though originally practised by McGill, of Lei > , n7d ago, has 

only been established as a successful and eminently practicable pro- 
cedure foff a few years, and that mainly by the energy of Mr P J 
Freyer [There has been much discussion as to whether the whole 
piostate i§ v removed from its fascial sheath m this procedure, or 
merely an intra-glandular enucleation performed^' This probably 
depends largely on the technique , either procedure is possible, and 
in the more exaggerated cases there is not much to choose between 
the two, as the enlaiged organ is entirely adenomatous, and the in- 
trinsic capsule is thinned and atrophic The surgeon’s aim, however, 
should _be directed towards the complete i emoval of the organ, the 
line of cleavage Jbemg placed- between wh at,, we h ave ~descnbed~as- 
the capsule and the fasciaPsheath Two methods of approach are 
possible, viz , from the perineum or by the suprapubic route Per- 
sonally, we are at one with the majority of surgeons in preferung 
the latter 

Suprapubic Prostatectomy — If them. is much cystitis the-bladder 
must be carefully prepared for a few days by keeping the patient in 
bed and washing it out with a mild antiseptic At the time of 
operation it is again irrigated, and some 6 ounces or so of boric acid 
lotion left m it The patient is placed in the Trendelenburg position, 
and the usual suprapubic incision made into the bladder The 
vesical wall is by some anchored to the abdominal parietes by a deep 
silkworm gut stitch on either side, so that it shall not be unduly torn 
or displaced in the subsequent manipulations , this step is not essen- 
tial, although the introduction of a silk sling through the bladder 
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wall on either side is desirable The portion of the prostate pro- 
jecting into the bladder is now carefully examined and its removal 
commenced Tbe.mdex and middle fingers of the left hand (which 
is covered with a sterilized mdiarubber glove) are introduced into 
the rectum so' as to steady and push forwards the prostate The 
rightnndeX'fihgeF'tears'through the mucous membrane behind the 
projecting median lobe or collar, thus passing between it and the 
displaced sphincter vesicse It will be found quite an easy matter 
to pass the finger round the enlarged organ and enucleate it , the 
larger the prostate, the more easily this is effected In this pro- 
cedure the ejaculatory ducts are torn across, as also the vessels 
which enter and leave the gland on either' side The urethra is 
either removed entirely, or the lower portion of it is detached and 
left behind The prostate when free m its sheath remains either in 
one mass, or not unfrequently separates into two halves, which can 
be peeled off the urethra and removed separately from the bladder 

One fallacy must be mentioned, viz , that of dividing the mucous 
membrane over the median lobe with scissors, and thereby open- 
ing up a line of cleavage which runs inside the capsule between 
it and the adenomatous masses, which are thereby alone enucleated, 
the capsule being left behind A complete prostatectomy should 
include the capsule and the many fragments of glandular tissue 
inclosed therein 

This enucleation is attended by Remarkably little bleeding in the 
majority of cases, and even when at MMree~it“e&ir"be quickly re- 
strained by irrigating the cavity and bladder with hot saline solution 
through a catheter A rubber tube is passed into the bladder 
through the lower angle of the wound, the upper end of which is 
closed by deep sutures, and provision is made for syphoning off the 
urine through the tube Morphia is often needed subsequently to 
combat the pam and spasm BihfiTupervene, and it is advisably given 
as a suppository or as a starch and laudanum enema The bladder 
is irrigated daily through a soft catheter passed pci met hi am, and 
small sloughs will escape for some days As soon as the suprapubic 
wound is protected by a layer of granulations, the tube should be 
withdrawn, and a catheter tied m through the urethra The patient 
is allowed up in an armchair as soon as possible to avoid pulmonary 
complications Not unfrequently he will commence to pass urine 
naturally in about a fortnight or three weeks, and subsequently the 
function will be maintained m a normal fashion 

In Permeal Prostatectomy a median staff is passed, and then the 
membranous urethra and apex of the prostate are exposed, either by 
an antero-posterior or transverse incision m the perineum The 
fascial sheath of the prostate is torn through or divided by the knife, 
and enucleation is then carried out by the finger, assistance being 
derived by pressing the bladder downwards from abo\ e the pubes 
It is claimed that the urethra is less damaged in this procedure, but 
the adi antages of the operation are not apparent to us 

If the patient refuses these operations, or if his general condition 
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prevents them from being undertaken with safety, and cathetensm 
is insufficient to give relief to his symptoms, a ^£jj}imerrt r Jistula either 
above the pubes pr , through the perineum 'must be established, 
necessitating the use of a portable urinal This is effected by intro 
ducing a trocar and cannula into the bladder, and leaving it there 
until a sufficient track has been formed 

Cancer of the Prostate occurs in elderly men, but is not common , 
it is usually of a scirrhous type, though sometimes it is of a soft 
natuie, m either form it early progresses beyond the limits of the 
capsule The symptoms produced are those of obstruction to the 
flow of urme, together with pam, which may be very severe, and at a 
later date haemorrhage The progress of the disease is much more 
rapid than in senile hypertrophy On rectal examination the hard 
mass is readily detected, whilst secondary deposits may be found in 
the lumbar and abdominal glands on palpating the abdomen Occa- 
sionally phenomena referable to pressure on the abdominal vessels 
and nerves arise, and the symptoms of general cachexia soon mani- 
fest themseh es Palliative treatment alone can be adopted 
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AFFECTIONS OF THE URETHRA AND PENIS 
Affections of the Urethra 

Congenital Malformations — Total Absence, or Occlusion, of the urethra 
has been met with, the urine under such circumstances .being some- 
times retained, and leading to dilatation of"THe'bladder, ureters, and 
kidneysTa condition rapidly fatal, even if the child be born alrve 
In a few cases the urachus remains patent, and a congenital urinary 
fistula is established at the umbilicus, whilst in others the cloacal 
condition persists, the urine passing into the reetum 

Epispadias is a deformity in which the urethra is partially or wholly 
exposed along the upper surface of the penis According to Mr 
Henry Morris, it is not, properly speaking, a division or deficiency in 
the upper wall of the urethra, but m its floor, which has been trans- 
posed to the dorsum by torsion of the penis ‘ It is thus, in fact, a 
hypospadias reversed, t c , upside down ’ In rare instances, the ex- 
ternal meatus is situated just above the glans, which is cleft and 
■deeply grooved superiorly More commonly the urethra opens at the 
root of the penis, just in front of the symphysis, and in such patients 
the organ is always rudimentary and stunted Complete epispadias 
is only present when associated with extroversion of the bladder 
(p 1178) The incomplete form has been treated with success by 
the use of reversed flaps dissected up from the side of the penis For 
details of the operations on this and the following conditions, see 
larger text-books on operative surgery 

Hypospadias, or defective development of the lower wall of the 
urethra, Is^piuch more common malformation than the foregoing 
Three varieties are described In (a) hypospadia glandts the opening 
of the urethr’a .corresponds to the position usually occupied by the 
frsenum, and is Jhus directed downwards instead of forwards The 
prepuce m these cases is always voluminous, and hangs like a hood 
over the glans, which is bent down over the orifice (b) Hypospadia 
perns is characterized by the urethra opening somewhere along the 
under surface of the body of the penis, which is often small and 
stunted Considerable discomfort may arise m the act of micturition 
owing to the urethral orifice looking downwards , it is also some 
times so small as to require incision and dilatation (c) Complete 
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hypospadias, or Tiypospadia patncahs, is a somewhat complicated con 
dition, m which the lower wall of the urethra is defective as far bach 

tulta 6 P T r } ineUm ’ thC t Cr ° tUm beWg deft ’ and lhus resembling _the 
\ ~- a , 1 “l P enls * always small, imperfectly developed, and bound 

^Kh,T| S t bel 'T \ he SCr f al segments > lool in S not unlike 
imr h.if Z f c,lt ons Under such circumstances it is not surpns- 

ar f on rVcord Jn° f h f, Chl ? mS Peen nl]Stalcen . ^d not a few cases 
f e !t M aS b , een educated as a female until the age of 

^ ZZ2rZJ° n - ieSCent 01 the *«“ 15 

urethrl’f *^om p lete variehes, where the deformity is slight and the 
snrv hnr^x Y 6 m ^ r< ? ni: °f the scrotum, no interference is neces- 
an Y dKromf'T !t encroaches on the scrotum, causing inconvenience 
l i and threatemn g to Prevent effective sexual intercourse 

use of r.l G ’ h resto , ratlon of the urethra may be attempted by the 
nremfee T f? flapS °? tain r ed fram either side, or from the redundant 
hs adlYL ; the complete form the penis must first be liberated from 
then S / nd set / ree » the mtegument lining the scrotal cleft is 

ureihm 1 1 a f d tu ™ ed Imv ards to form the posterior part of the 
With cull, 11 St J he lateral halves of the scrotum are brought together 

with nc 16 antenor portion of the urethra may then be dealt 

with as for the incomplete variety 

Laceration of the Urethra usually results from violence 
hfilrsr*' c ■ 1 ^ ect f ’ to the perineum, as by falling astride a stile, fence, or 
„ 7 , , ’ 1 ,, las a 50 keen caused by severe jolting m tbe saddle, or by 
f " w t} . le Perineum In fractures of the pelvis it may be produced 
!L ,S C r 0t „ Puncturing the canal, and the membranous por- 
max i la generad y affected The whole circumference of the urethra 
e mv °lved, the two segments being entirely disconnected, or 
TiY P ° r } °r ma y Je ruptured, and that most frequently the floor 
v rrr consist of pain m the perineum and shock, followed 

.J , g , ea , ls ^ ension ^e scrotum from hsemorrhage, whilst blood 
i e ,r / om th e urethral orifice If the patient is able to restrain 

i se rom passing water, and is successfully treated, no extravasa- 
on o urine results, since the lesion is below the sphincter vesicas , 

, owever, he attempts to micturate, the urine finds its way into the 
perinea and scrotal tissues Whether the rupture is complete or not, 
an organic stricture of considerable density is almost certain to follow, 
grea difficulty is subsequently experienced m keeping it dilated 
rea ment —In the slighter cases, where it is probable that the 
mff C ?i US m ® m u ra ue has alone been torn and there is no perineal swell- 
incf 6 Py :ien f should be kept quiet in bed, and no attempts made at 
■■ r 11 atlon U urinary infection of the wound occurs and an 

vt;, ss . or ™ s ’ can he dealt with by incision at a later date 
wVir.ii YY’ °j Vever > 1S bought that the urethra is partially or 
,! V “ ® d ’ no temporizing measures, such as tying m a catheter, 

, at P° ssi ble, should be adopted An incision ought to be 
thp Tir-oti° nCe P^o the P enneum so as to expose the divided ends of 
ira, which it is the surgeon’s aim to unite The blood-clot 
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is removed, bleeding points aie secured, and if the ends of the 
urethra can be identified, a soft cathetei is intioduced into the 
bladder, and they are sutuied together around it with fine catgut 
When the ends are much torn, it is wise to cut away the bruised 
extremities so as to have clean, smooth sui faces to deal with Under 
any circumstances the catheter must be kept m for five or six days, 
if possible, and subsequently an instrument should be passed every 
day for some time 

If a catheter cannot be introduced, or if extravasation has occurred, 
freeoncisions must be made into the scrotunfi and perineum to give 
exit to the blood and urine, and to expose the seat of injury A 
catheter is passed as far as possible, and its point felt for, cut down 
on, and guided into the bladder , a prolonged attempt under anaes- 
thesia may be necessary to accomplish this, and even then it is use- 
less to attempt to stitch up the urethra, as the sutures are certain to 
cut out Occasionally, and especially if treatment has been delayed, 
the swelling of the parts is so great as to render the passage of a 
catheter impossible The patient must then be put to bed for a few 
days until the blood-clot has disappeared, the urme m the meantime 
escaping through the perineal wound , but as soon as possible another 
attempt must be made When once the catheter is passed, it must be 
retained for several days, so as 'to establish the continuity of the tube 

Foreign Bodies are sometimes found in the urethra, usually con- 
sisting of a portion of a catheter, pipe stem, or in children a piece of 
slate-pencil Their presence gives rise to partial or complete obstruc- 
tion to the flow of urme, followed by ulceration of the mucous mem- 
brane, the formation of a pen-urethral abscess, or even extravasation 
They are readily detected on the passage of a sound or catheter, and 
may be removed by suitable forceps if situated near the orifice 
Should this fail, the urethra may be incised and the body extracted , 
a troublesome urinary fistula is apt to follow this proceeding, even 
when the wound hn the urethra has been carefully sutured 

A pin is sometimes introduced voluntarily into the urethra, and is 
not easily removed, since it has usually been pushed m head-foremost 
The following manoeuvre is necessary m order to remove it The 
point is made to penetrate the floor of the urethra and skin by a 
sharp push on the head from behind The body is pulled out until 
the head catches against the mucous membrane, and then the direction 
of the pm can be changed, so that the head presents at or towards 
the meatus 

Impacted Calculus is a not unfrequent cause of retention m children 
It can usually be felt through the walls of the canal The symptoms 
and treatment are much the same as for foreign bodies When near 
the neck of the bladder, it should be pushed back into that viscus, if 
possible, and treated by hthotrity 

Simple Urethritis may arise from a variety of causes apart from 
gonorrhoea, c g , the presence m the female of an irritating vaginal 
discharge, such as leucorrhoea, and possibly due to the B coh It 
also occurs after the passage of an instrument or of a calculus, and 


1224 


A MANUAL OF SURGERY 


is occasionally excited in gouty individuals by highly acid urine, 
charged presumably with spiculated crystals of uric acid The 
symptoms aie much the same as those of gonorrhcea, but the dis- 
chaige is thinner m character, and on microscopical examination 
no gonococci aie detected The treatment consists in the adminis 
lation of alkalies and saline puigatnes, all forms of alcohol being 
mteidicted In more seiere cases oleo-balsams may be prescribed, 
and even mud injections 

Polypoid Tumours, similar in charactei to the cai uncle met with in 
le urethra of women, ha\e been obsened at the orifice of the male 
uret ira They aie led, \asculai,and sometimes exceedingly painful, 
ant aie best dealt with by excision, followed by the application of the 
ga \ano cautery, so as to stop the bleeding, which is always copious 
o arge size, the base may be ligatured and the groAvth cut away 
Epithelioma of the urethia is usually secondary to some other 
ma ignant development m the neighbourhood, eg , of the prostate 
Occasionally, howe\ er, it is primary, and then frequently the sequela 
o an old stucture It constitutes a hard swelling of the uiethra, which 
in 1 bates surrounding paits, and there is usually some discharge of 
b ood and pus from the meatus Micturition is consistently painful, 
anc the intioduction of an instrument increases both the pain and 
, , e , n § ’ generally passes easily, but the n regularity of the surface 
/ 0 growth can be recognised Amputation of the whole penis is 
' usually required 

Stpeture ofTheTTrethra — By stricture of the urethra is meant a 
condition in which the omvard passage of urine is hindered, owing to 
some change in the Avails of the uiethra, Avliich pi events them from 
c hating YY hen at rest, the urethra is merely a potential canal, the 
Ava is of which are in complete apposition, and it is only converted 
into a tube Avlien urine is passing along it When, oAvmg to some 
change in the structure of its Avails, this functional dilatation is 
impiacticable, the patient is said to sutler from stnctuie Three forms 
of stricture are described, auz , the spasmodic, congestme, and organic 
Spasmodic and Congestive Strictures f r e q u en tly ~ c’o exist, although 
either congestion or spasm may be the predominant feature m any 
particular case 1 hus, m acute gonorrhcea the mucous membrane 
often becomes engorged and thickened to such an extent as to interfere 
with the act of micturition Spasm is the chief element under the 
foiloAving conditions (i) When a patient, suffering from slight 
organic stricture, is exposed to Avet or cold, especially after heaA^y 
i drinking , ( 2 ) after operations on the rectum or spermatic cord , 
(3) n-s a result of catheterism , and ( 4 ) from penneal irritation of the 
urethia, as by a bloiv or kick m this region, or from prolonged riding 
on a bicycle Avith a badly-fitting saddle or on horseback Temporary 
re en ion is the usual result of any of these conditions, and, as a rule, 
no tieatment is required beyond placing the patient m a hot bath, and 
Un ^ 0Wer boAvel by the use of a large Avarm enema If 

sue fails, catheterism aviII be necessary, and must be conducted 
Avi tii the greatest gentleness, OAvmg to the congested and lacerable 
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condition of the mucous membrane Full-sized soft instruments 
should first be used, and will usually succeed , if not, a silver instru- 
ment must be substituted 

Organic S tricture is. .t he term applied to an undilatable condition of 
the ureftiir,"resultmgfrom the development of cicatricial tissue within 
its walls 

The Causes of organic stricture are (a) The long continuance of a 
urethral 'discharge, r ” 1 or, the frequent recurrence 

of this affection ( are always characterized 

by a tendency to sclerosis of the tissues involved, and the urethra is 
no exception to this rule, its walls under these circumstances be- 
coming thickened, indurated, and contracted ( b ) The, cicatrization 
of a urethral chancre, or of an ulcer caused by the impaction of a 
stone, or the contraction produced by the healing of a urethral 
abscess, may also lead to stenosis ( c •} The most intractable forms 
of stricture are those due to cicatrization after rupture or laceration 
of the urethral wall 

The usual Situation is within the bulb, t e , just m front of the 
triangular ligament, but the orifice and body aie not unfrequently 
affected It occurs m the membranous portion only as a result of 
traumatism, and never m the prostatic To find more than two 
strictures in any particular case is unusual, although three or four 
have been met with 

Various terms are applied to a stricture according to the physical 
conditions present , thus, it is termed mrnilav, if it involves the whole 
lumen of the urethra , h idled, if it afftfefs-only a portion of the cir- 
cumference of the tube €! "'~K~ nbbon sha ped stricture is one m which a 
considerable extent of the walHs contracted (t e , as if a ribbon had 
been tied around the urethra) It is termed toituous , if the resulting 
passage is not straight , indurated, if the walltfare very hard and 
thickened, and usihent. wlien'TEe stricture, though readily dilated 
rapidly re-contracts The terms impa ” 7 ' a~d A are applied 

to strictures through which, on the ’ » i , . 0 <. « • is unable to 

pass an instrument, or along which, on the other hand, urine cannot 
find its way , it is doubtful whether the latter condition ever occurs, 
whilst the number of impassable strictures met with by the surgeon 
diminishes with his experience and ability m passing instruments 
The Symptoms of urethral stricture vary according to the case 
The patient generally complains of difficulty m the act of micturition, 
the stream becoming small, and perhaps forked or twisted It takes 
a longer time than usual to empty the bladder, and even when 
apparently successful a few drops of urine may trickle away, wetting 
the patient’s clothes Irritability of the viscus follows, leading to 
frequent attempts to pass water at short intervals during the day 
and night The urine under these circumstances often becomes 
alkaline, and loaded with muco-pus and phosphates As the obstruc- 
tion increases, more and more residual urine is left m the bladder, 
which may in time form a tense, rounded, dull swelling in the hypo- 
gastrium The quantity of urine trickling away also increases, so 
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that the patient’s garments are always wet, gn ing lnm an unpleasant 
urinous odour A certain amount of gleety discharge is present, 
whilst if the individual takes an excess of alcohol, or is exposed to 
wet and cold, complete retention may ensue Sometimes the onset 
of symptoms is so insidious that such an attack of retention is the 
fit si marked feature m the case 

The Pathological Conditions arising from a stricture are best con 
sidered under the following fire headings (i) The tnctlna anteuoi to 
the stricture is usually in a perfectly normal stale, although possibly 
the orifices of false passages may be seen A* few -granulations are 
sometimes present, projecting at the commencement-of.tlie.stricture 
(2) The stuctinc itself is characterized by the development of fibro- 
cicatncial tissue immediately under the mucous membrane, and 
intimately adherent to it It extends for a vanable distance, and is 
often associated with a good deal of pen-urethral infiltration (3) The 
uietha behind the stuctinc is dilated, and the mucous membiane velvety 
and friable , the orifices of the lacunae and other glands are some- 
what enlarged and more than usually evident, and perhaps ulceration 
may be present around them In the later stages the inflammation 
may extend to the pen-urethral tissue owing to lymphatic absorption, 
or perhaps to the escape of a few drops of urine , a perineal abscess 
then results, leading subsequently to perineal fistulae When the 
obstruction becomes almost absolute, this portion of the urethra 
may give way, leading to extravasation of urine into the perineum 
and scrotum (4) The bladder invariably manifests considerable 
changes in structure '\t first the vesical wall undergoes a com- 
pensatory hypertrophy of its muscular elements and is thickened, in 
order to overcome the obstruction to the onward passage of urine 
(Fig 451) The lattice-work arrangement of the muscular bands 
becomes coarse, thickened, and evident, causing the vesical wall to 
assume a fasciculated appearance As the pressure increases, the 
mucous membrane protrudes between the muscular fasciculi, giving 
rise to sacculation , it is also thickened and congested as a result of 
chronic cystitis , the superficial veins become varicose, and hsema- 
tuna may be caused by their rupture, whilst ulceration may also 
occur The urine becomes alkaline and decomposes, containing 
muco-pus and phosphates It is likely to stagnate m any sacculi 
which exist, and may then determine the formation of phosphatic 
concretions , or the walls of the sacculi ulcerate, and after a time 
perforation and extravasation of urine into the cellular tissue lead to 
a fatal issue Occasionally the bladder, instead of being thickened, 
is dilated and atonic, with very thin walls (5) Consequent on the 
changes in the bladder, the conditions already described as hydro 
nephrosis, pyonephrosis, or pyelonephritis may develop, partly as the 
result of the backward pressure, and partly from the extension of 
septic matter along the ureter to the pelvis of the kidney and calyces 

Physical Examination — The actual diagnosis of a stricture can only 
be confirmed by a careful physical examination of the urethra, which 
is usually made by the introduction of a full-sized catheter or a 
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solid bougie, eg, No 9 or 10 (English), so as to ascertain where the 
obstruction is situated If this cannot be passed, smaller instru- 
ments, and even filiform bougies, are inserted until one is found 
which will enter the bladder 

A great variety of catheters is in use , m old days only metal instru- 
ments were obtain- 


able, and even now 
the silver catheter is 
the favourite with 
many surgeons of emi- 
nence In selecting 
such an instrument, 
care must be taken 
that it is suitably 
curved, and that the 
‘ eye ’ is sufficiently 
large and bevelled in- 
wards, so that no pro- 
jecting rim lacerates 
the urethral mucous 
membrane The great 
advantages of the 
metal instrument are 
that it is easily kept 
aseptic, and that the 
point can be located 
and thus guided more 
readily along the 
urethra Of late years 
many different forms 
of flexible catheters 
have been introduced, 
and are now exten- 
sively employed, inas- 
much as they give rise 
to less irritation than 
those made of metal 
The objections to them 
are that the materials 
of which they consist 
are readily attacked 
and injured by anti- 
septics, whilst they are 



Fig 451 —Stricture of the Urethra (College 
or Surgeons’ Museum ) 


At A and B strictures are seen under which glass 
rods have been passed The bladder is somewhat 
dilated, and its walls are thick and hypertrophic, 
and with commencing sacculation 


less easily directed through a stricture on account of their flexibility, 


it being impossible to know with certainty the situation of the point 


Probably he best means of sterilizing a soft instrument is to expose 


it to the action of steam, which should be made to act not only on 
the exterior, but alsfrfihside the tube , many appliances to obtain 
this object have been devised Amongst the best flexible mstru- 
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ments are the mdiarubber or Jacques’ catheter (the distal end of 
which beyond the eye should be solid and not hollow), the English 
or gum-elastic catheter, the French olive-headed or catheter-a-boule, 
and others made of silk-web coated with shellac, etc Some varieties 
are now polished and prepared inside as well as out, and they should, 
if possible, always be selected 

Bougies or solid instruments are preferred by some surgeons for the 
examination and treatment of stnetures Those known as Lister’s 


bougies are the best, consisting of solid metal rods, curved like 
catheters, the bulbous ends of which are three sizes smaller than 
the shanks, thus enabling each instrument passed to prepare the 
way for the next Flexible bougies are also made, whilst for 
finding a way through a tight and tortuous stricture a filiform or a 
long graduated whip lash bougie, made of whalebone or catgut, may 
be employed , m the latter variety, the fine end is passed through 
the stricture, and coils up m the bladder, r\ lnlst the thicker portion 
is thus brought to bear on the stricture 

, In order to intioduce a silvci cathcta 01 bougie, the patient is laid 

! on his back, the surgeon standing on his left side The umbilicus 
should always be exposed, as also the "upper parts of the thighs 
The meatus and end of the penis are washed witli-a-^i-'-in -2,000, 
solutiqnjaf^ sublimate, as. also the surgeon’s hands The catheter, 
winch has been previously sterilized, warmed, and covered with 
some antiseptic oil or grease, is taken in the right hand, and inserted 
into the urethra, with the handle directed over the left thigh and 
slightly downwards The point of the instrument is guided as far 
as the perineum, and then the handle is carried lound to the middle 
line of the body towards the umbilicus , it is then raised to the 
vertical, the penis being held in the left hand, and gently depressed 
between the patient’s thighs, the so-called tom-dc-maitre The 
catheter finds its way along the urethra into the bladder rather by 
its own weight than by any forcible action of the surgeon The 
chief points at which difficulty may be experienced are {a) The 
orifice, which may be small and contracted , (b) the lacuna jnagna, 
wEicfi is avoided by keeping the point of the instrument against the 
floor , and ( c ) the opening in the triangailajcdigSment, which is best 
entered by keeping the point against the upper wall of the canal 

Some authorities recommend that the patient should stand up, 
with the back resting against a wall or firm support, the surgeon 
sitting m front, and manipulating, it is said, with greater accuracy 
The objections to this position are (a) TJie liability of-the'patiBftt 
to .Taint, and (b) the-existence^of-greateT~muscular -tension— than 
obtains m the_horizontal posture 

When a flexible instrument without a stilette is used, it is passed 
by pressing the point on with a little rotatory movement until the 
bladder is reached, withdrawing a little, and pushing on again, if any 
obstruction is met In some instances, however, the use of a stilette 
is absolutely necessary 

The chief Dangers of cathgtensm are as follow i A considerable 
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degree of shocks . s sometimes experienced, especially m sensitive in- 
dividuals, and if an instrument has not been passed before It may 
be obviated to a large extent by first introducing about ] drachm of 
the 5 per cent solution of cocaine into the urethra 

2 H tcmonjiage may be lnd-uced-by laceration or abrasion of the 
mucous 'membrane, even though no false passage has been made , 
it is best avoided by gentleness and the use of well finished instru- 
ments In spite of these precautions, when the mucous membrane 
is soft and congested, and in many cases of stricture, some bleeding 
cannot be avoided It is rarely sufficient to call for special treatment, 
but if very abundant may be arrested by the pressure of an instru- 
ment tied m or by injections of hazelme 

3 Fa brassages' are frequently produced m the treatment of stric- 
tures 'The point of the instrument is most likely to leave the canal 
at some spot in the floor, travelling for a variable distance, according 
to the force employed, under the mucous membrane, occasionally 
re-entering the dilated urethra behind the stricture, which it avoids 
altogether, or perforating the posterior wall of the bladder by tun- 
nelling under the prostate, an accident which can only occur m 
unskilful hands The occurrence of a false passage is indicated by 
the sudden onward movement of the instrument, combined with 
pam and haemorrhage , the point is usually deflected from the middle 
Inter as is plainly seen by the obliquity of the rmgs-at_the-encLof-the 
shaft , no urme comes unless the urinary passages are opened behind 
tlie‘ stricture On rectal examination, the instrument can be felt out 
of the middle line, and nearer the rectum than is normal, and in 
some exceptional cases has even been found m it False passages 
are not necessarily matters of gre^t importance, but when extensive 
may lead to pen-urethral suppuration and extravasation of urine, 
possibly followed by fatal results 

4 inflammatory phenomena- may be lighted up in the prostate, 
and a^ute.epididymitis induced by extension along the vas deferens , 
these are almost always due to sepsis 

5 Urinary Fever, or, as it is sometimes termed, urethral or catheter 
fever, is always liable to develop as a result of the introduction of 
instruments It may occur as a solitary rigor even m individuals 
with healthy urinary oigans, but is much more frequently observed 
in those with damaged kidneys As to its causation, there has been 
muchTfiscussidn,' but there can now be little doubt that it is essen- 
tially__septic in origin Possibly the instrument employed may be 
dirty, or the urethra itself contains septic material, especially m its 
deeper parts It is quite sufficient for a slight abrasion to occur 
near the neck of the bladder, to allow of the absorption either of 
toxins or of bacteria, and then general phenomena show themselves 
at once If merely toxic products are absorbed, probably a passing 
febule condition, such as one or more rigors, will develop, with no 
more serious phenomena , but if bacteria find their way into the 
submucous tissues, they are likely to develop rapidly m the lym- 
phatics, extending to the bladder and thence up the ureters owing 
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to the continuity of lymphatic supply, giving rise finally to pyelo 
nephritis (p n6o) Formerly reflex congestion of the kidneys was 
thought to be an important factor in these cases , probably the 
congestion which occurs is due to the direct irritation of bacteria, 
and is not of nervous origin 

The cluneal manifestations vary considerably, according to the 
character of the case and the type of infection (a) The~simplest 
form consists in the development of a single rigor, the temperature 
perhaps running up to 105° F , the patient shivers and feels very 
ill, complaining of headache, but when the temperature falls he soon 
recovers, and within a few hours is all right again ( b ) Sometimes 
the temperature does not fa ll Jo„the^ normal after the initial rigor, 
but r em funs^lcTaled "a few degrees for a day or two, and there may 
e\en be a repetition of the rigor The patient, however, recovers 
perfectly, and no permanent harm is done ( c ) In the more serious 
cases the symptoms of pyelonephritis supervene, and are very likely 
to pro\e fatal, the patient perhaps dying in seven or eight days 
(d) General pyaemia may appear as a complication of the last con- 
dition (c) In patients who are commencing the regular passage of 
catheters for enlarged prostate a series of phenomena develop, which 
have been already alluded to (p 1217), and though often mild, are 
of a similar nature (/) Finally, s uppre ssion of urine may accom- 
pany any of the conditions alluded toaBbve 

Treatment — Whenever it seems probable that the kidneys are 
damaged, the greatest care must be taken m order to avoid septic 
infection The instruments employed, whether bougies or catheters, 
must be thoroughly sterilized, and it would also be well to irrigate 
the urethra with a mild antiseptic lotion It is better to use soft 
instruments, if possible, rather than silver ones, as the latter 
give rise to more irritation than the former, and are more likely to 
abrade the mucous membrane 

For the single rigor following catheterism, the patient must be 
kept warm, plenty of hot diluent drinks given, and quinine (2 grains) 
administered If the febrile symptoms continue, the skin and bowels 
are freely acted on, and a milk diet prescribed, although a certain 
amount of stimulant may be given if necessary , all operative 
measures must be avoided, unless it is essential to relieve obstruc- 
tion, as they are almost invariably fatal Should suppression of 
urine ensue, the loins should be cupped in the hope of relieving 
renal congestion, a free action of the bowels obtained by the use of 
watery purgatives, and the patient made to sweat freely, either by 
the use of hot-air baths or by the injection of pilocarpine Uraemic 
symptoms may sometimes be relieved by copious and repeated intra- 
venous injections of saline solution, which encourage diuresis and a 
watery diarrhoea , several successful cases have been recorded It is 
possible that this condition might wisely be treated by incision into 
or decortication of the kidneys, in order to relieve tension 

The Treatment of Passable Strictures is conducted either by dilata- 
tion or by a cutting operation (internal or external urethrotomy) 
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Treatment by Dilatation is effected in various ways, according 
to the nature of the stricture and the urgency of the symptoms 
Where the obstruction is not serious, and an instrument can be easily 
passed, gradiial Mutation should always be employed , this consists 
in the use of instruments once-or twice a week, steadily increasing 
m size until a No 12 is reached If the intervals are too short, the 
urethra may become irritated, spasm be induced, and the lumen of 
the canal temporarily diminished in size , by keeping the patient 
quiet for a few days on a bland diet, and the bowels well open, the 
spasm disappears In cases where time is an object, rapid dilatation 
may be undertaken by the passage of seveial sizes 'of bougie at one 
sitting , for this purpose, Lister’s instruments are particularly useful 
Where only a \ ery small catheter can be introduced, and that with 
difficulty, continuous dilatation may be adopted by keeping the patient 
in bed, and tying m the small instrument for forty eight hours or more, 
at the expiration of which period a catheter several sizes larger can 
be substituted This in turn may be tied m if the patient can bear 
it , but the presence of a catheter within the urethra for any length 
of time is not always tolerated, and may give rise at the end of two 
or three days to considerable constitutional disturbance and fever 
Foicible dilatation is a plan which has no\v but few advocates It 
consists in the passage of ahlhstrument^ the shaffof which is made 
m two portions, which can be separated from one another in such a 
way as to destroy the stricture either by distension or rupture of its 
substance It is but little used, on account of the great tendency, 
when cicatrization is complete, to the formation of an even more 
intractable stricture than before 

By whichever of these methods dilatation is accomplished, it is 
essential that either the surgeon or the patient should subsequently 
pass an instrument through the stricture at first every week or two, 
and then at longer intervals, to overcome the tendency to re contrac- 
tion which is ever present 

The Treatment of Passable Stricture by a Cutting Operation is con- 
ducted either by excision or by internal or external urethrotomy 

Excjsion is certainly the ideal treatment, the urethra being thereby 
restored to a normal condition It has now been frequently under- 
taken and with great success ]ii_stnctures_of_the-..deeper- perineal 
portion of the urethra , i t is no t., so ^satisfactory when the penile 
urethra is involved Fully an inch of "the Tube "may be excised, and 
the ends sutured together over a catheter The corpus spongiosum 
must be detached from its surroundings to permit of this Sutures 
are introduced in the upper ivall first , then the catheter is placed in 
position, and the remainder of the stitches inserted 

Internal Urethrotomy is a valuable means of treatment when 
rightly employed, but m careless or inexperienced hands may be 
attended with considerable danger It has been performed eithei 
by passing an instrument through the stricture, and dividing it froir 
behind fonvards, or by passing an instrument dowm to the stricture 
and dividing it from before backwards The latter plan of treat- 
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ment, though recommended by some skilled authorities, is not an 
operation which commends itself to our judgment, inasmuch as it 
is almost impossible to gauge the amount of tissue divided The 
former plan of incising a stricture from behind forwards is, of course, 
only called for under special circumstances, since if the urethrotome 
can be passed through a stricture, ordinary dilatation is in the 
majority of cases practicable It is^ useful, however, (a) in the 
treatment of very old and dense cartilaginous strictures, as also 
(b) for resilient strictures, and (c) when the urethra is excessively 
irritable It should only be employed when the obstruction is 
situated m the anterior two-thirds of the urethra, and never when 
septic contamination of the urine is present Many forms of 
urethrotome have been devised, but perhaps the most useful is 
that known as Civiale’s (Fig 452), which can only be used for a 
stricture which will admit the passage of a No 5 catheter The end 
is bulbous, and contains a hidden knife, worked by means of a button 
m the handle The instrument is passed through the stricture, the 
cutting blade projected, and by withdrawing it the cicatricial tissue 
is notched to such an extent as to allow a full-sized catheter to be 



inserted at once, and, if possible, tied in Where the deeper part of 
the urethra is being dealt with, the incision should "be"made along 
the roof so as to avoid the bulb Care must be taken not to cut 
beyond the limits of the cicatricial tissue, otherwise hmmorrhagp, 
pen-urethral suppuration, or even extravasation of urine, may ensue 
It is also advisable to sterilize the urethra as far as possible by 
washing it out with weak antiseptic solutions before operating 

External Urethrotomy, or Syme’s Operation, is required under cir- 
cumstances similar to those needing internal urethrotomy, if the 
stricture is situated m the posterior third of the urethra, but is 
chiefly employed where perineal fistulse are present It is performed 
by passing a special shouldered staff (Syme’s, Fig 453), the distal 
end of which is sntall "enough to traverse the stricture, and 
grooved m the middle line, whilst the shaft of the instrument is of 
larger size, and ends abruptly, so that the shoulder rests against the 
face of the stricture , the groove extends on to the larger portion for 
about l inch The patient is then placed in the lithotomy position, 
and the surgeon, seated opposite the perineum, which is shaved and 
well purified, incises it in the middle line, carrying his dissection 
carefully downwards so as to reach the groove m the staff behind 
the stricture The knife is then carried forwards to the anterior 
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extremity of the groove, and inasmuch as it extends on to the shaft 
of the instrument, the stricture is completely divided Any fistulse 
which exist ate laid open into the median wound, and thoroughly 
scraped and purified A full-sized soft catheter is 
then passed into the bladder, through either the 
penis or the perineum, according to circumstances, 
and retained m position for some days, the urine 
being syphoned off in the usual way, whilst the 
perineal wound, after all haemorrhage has been 
stopped, is packed with strips of antiseptic gauze, 
and allowed to heal by granulation The catheter 
is removed early or late according to the amount 
of general disturbance caused thereby, and subse- 
quently a full-sized instrument can be passed into 
the bladder daily Some surgeons have recom- 
mended the use of the so-called self-retaining 
catheters, m the hope of preventing urine from 
finding its way through the external wound , several 
varieties have been suggested, but they are of little 
practical value, since tne escape of urine along the 
side of the instrument can never be totally pre- 
vented 

The Treatment of Impassable Stricture varies 
according Wwhether~or‘fltJrtBe“cohdifion is com- 
plicated with retention of urine 

If no retention is present, it is possible that the 
inability to pass an instrument is due to some 
temporary spasm or congestion induced by errors 
of diet or drink, or perhaps by exposure to cold 
Hence the patient should rest in bed for a few days, 
his bowels be well opened, the diet regulated, and 
a mixture containing some alkaline purgative and 
tincture of henbane administered Further attempts 
at instrumentation should then be made, if neces- 
sary, under an anaesthetic, and if the stricture still 
remains impassable, Whcdhousc's op ei atioii (Fig 454) 
is indicated This consists in incising the urethra in 
front of the constriction, tracing the passage back- 
wards, and dividing it A Wheelhouse’s straight 
s^aff.with a median groove and a blunt hook at the 
end is inserted down to the stricture, and the 
urethra opened just in front of it by cutting down 
on the groove The staff is then twisted round, 
the upper end of the incision drawn up by the pro- 
jection of the hook, and the sides of the urethra held apart with 
artery forceps The orifice of the stricture is thus exposed, and 
granulations may often be seen projecting from it A fine probe 
pointed director can generally be insinuated along the urethra 
through the stricture which is then divided A full-sized mstru- 
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ment is passed into the bladdei and retained for a few days, whilst 
the wound is allowed to heal by granulation 

If ideation of nunc is fricscnt m a case of impassable stricture, no 

time must be lost If seen at 
an early stage, and the symp 
toms are not urgent, the patient 
is given a hot bath, and the 
bowels are opened by a warm 
enema, whilst a moderate 
dose of opium or preferably a 
morphia suppository is admin- 
istered If the urine is not 
passed naturally in the bath, 
and the bladder is becoming 
distended, being felt m the 
lower part of the abdomen, 
suprapubic aspiration, or punc- 
ture with a trocar and can- 
nula, should be undertaken, 
and temporary relief thus 
obtained Probably, when 
tension has been removed from 
the posterior part of the 
urethra, a catheter will be introduced without much difficulty 
Failing this, aspiration may be several times resorted to, but it is 
generally wiser to open the urethra m front of or behind the stricture, 
and dram the bladder, 
since the risks of septic 
troubles, extravasation 
of urine, dangerous 
pressure upon the 
kidneys, and urinary 
infiltration along the 
lines of puncture, are 
thereby lessened 

Cock’s Operation, or 
Perineal Section, is 
sometimes adopted 
when no guide can be 
passed into the bladder 
(F J g 455) The patient 
is placed in the litho- 
tomy position, and the 
situation of the mem- 
branous urethra ascertained by inserting the index finger into the 
rectum A median perineal incision is then made, and after dividing 
the cutaneous structures, the surgeon plunges the scalpel boldly m 
towards the apex of the prostate, guided by his finger m the rectum 
Iig jrmsa keep strictly in the middle line, so as to avoid the lmpor- 



Fig 455 — Cock s Operation or Perineal 
Section (Bra ant’s ‘Surgeri ) 



AFFECTIONS OF THE URETHRA AND PENIS 1235 

tant vascular and other structures which are so abundantly present 
m the perineum As soon as the urethra is opened, a gush of urine 
often escapes , the upper urethral wall should not be damaged with 
the knife, for fear of opening up the deep pelvic cellular tissue 
This operation may be tolerably simple if the urethra behind the 
stricture is dilated, as is not uncommonly the case , but sometimes 
it is extremely difficult, especially if the urethra has been displaced 
laterally If the stricture is not situated too far from the incision, 
it is always wise to complete the operation by dividing it, and a 
full-sized catheter can then be passed into the bladder, and the 
perineal wound allowed to granulate If the stricture cannot be 
dealt with during the operation, and is of a dense cartilaginous 
nature, a tube is inserted into the bladder through the perineum , 
probably at the end of a few days the tissues will yield sufficiently 




Fig 456 — Perineal Fistula (Br\ ant’s ‘Surgeri ’) 

to allow of the passage of a catheter, or Wheelhouse’s operation 
can be subsequently adopted 

The chief complications of stricture other than those already 
mentioned are pen-urethral abscess, perineal fistula, and extravasa- 
tion of urine - 

‘ A Periurethral Abscess is due either to a limited extravasation 
of urine, or to the absorption of septic material through an ulcerated 
surface It is indicated by the formation of a hard, brawny swelling 
m the perineum or above the scrotum, which is tender to the touch 
As it approaches the surface, fluctuation can be detected, and the 
skin over it becomes congested and cedematous Constitutional 
disturbance and fever of an asthenic type are also present Left to 
itself, it bursts and usually gives rise to a permeal sinus or fistula, 
discharging either pus or urme mixed with pus One or many of 
these fistulas may occur (Fig 456), and the openings are not limited 
to the perineum, but may also be found in the thighs, buttocks, or 
even the groins In chronic cases, the scrotal or permeal tissues 
become infiltrated and of an almost cartilaginous consistency 

Diagnosis — Every abscess m the scrotum or perineum is not neces- 

78 — 2 
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sarily associated with stricture, for simple irritation of the skin may 
lead to a superficial abscess , suppuration m the lacunae, or Cowper’s 
glands, may follow gonorrhoea , a prostatic or ischio-rectal abscess 
may point in the perineum , whilst the injury inflicted by the passage 
of instruments, or the existence of false passages, may lead to a 
similar result 


The Treatment of a Permeal Abscess consists m the application of 
fomentations during the early stages , as soon as pus is present, it 
should be let out through a free incision, and it is often advisable 
to take the opportunity of dealing radically with the stricture by 
section at the same time Permeal fistula? can larely be cured with- 
'out operation, since, although the stricture may be completely dilated, 
the discharge of urine and pus continues Under these circumstances 
Syme’s or Wheelhouse’s operation is the proper treatment 
- Extravasation of Urine is a condition due to a solution of con- 
tinuity, of-Theiurefhral ..walls, all o wmg'the urine to find its wavunto 
the perineal and scrotal-tissues It usually results from over-'disten- 
sion of the urethra behind ,a neglected stricture , during some violent 
effort at micturition, the patient experiences severe pain and a sensa- 
tion as, if something had given way m the perineum, followed by a 
feeling of relief This, howeve r, is_of short duration T -as-it„-is-Soon 
succeeded-by-the-docal' and constitutional effects- of-extravasation 
Occasionally the onset of symptoms is more gradual, being preceded 
by a pe rt-urethra l abscess, which bursts into the urethra , at each 
act of micturition” the cavity becomes more and more distended with 
urine , finally the wall yields, resulting m diffuse extravasation The 
same phenomena are produced in cases of traumatic-laceration -of 
the -urethra if the patient attempts to empty his bladder 


The membranous-urethra is almost always the site of the rupture, 
the urine finding its way subsequently through the anterior layer 
of the triangular ligament, and being guided towards the anterior 
abdominal wall by the arrangement of the fasciae The root of the 
penis, covered by its appropriate muscles, lies m an mterfascial cul- 
de-sac, formed by the anterior layer of the triangular ligament above, 
and the deep layer of the permeal fascia (or fascia of Colles) below , 
these two layers are continuous, passing round the fransversus 
permei muscles, and are both attached laterally to the ischio pubic 
rami Into this space the urine finds its way, after the anterior 
layer of the triangular ligament has yielded, and owing to the fact 
that its passage backwards and laterally is checked by the attach- 
ment of the fasciae, it is necessarily forced forwards, infiltrating in 
order the perineum, scrotum, and body of the penis If more ex- 
tensive, it travels alongThe-sp^tfiTSticTcords to the anterior abdominal 
parietes, its passage downwards into the thighs being prevented by the 
attachment of the deep layer of the superficial fascia of the abdomen 
to the fascia lata just below Poupart’s ligament In the most serere 
.cases the unne may even find its way as far as the axillae 

The Effects of extravasation of urine are always serious Possibly, 
lf ^lm urme w ere p ure and aseptic, part _p.Litjmght,.be absorbed , but 
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should then he pared, and the wound brought together by deep 
quilled sutures A catheter should be kept m the bladder for a few 
days, and the urine regularly drawn off after its removal 

When of small si/e, and situated either in the perineum or the 
penis, cure may be determined by cauterizing the passage either 
with a probe coated with nitrate of silver or by a galvano-cautery, 
but in other cases some form of urethroplasty is necessary 

Affections of the Penis 

Phimosis, when complete, is a condition m which the prepuce is 
so long, and the orifice so narrow, that it cannot be retracted behind 
the corona It is usually Congenital m origin, and may exist to 
such a degree as to render micturition impossible More frequently 
the opening is a very small one (pinhole prepuce), permitting mic- 
turition, but leading to irritability of the bladder from the obstruc- 
tion In such cases the prepuce is usually adherent to the glans, 
and considerable irritation is caused by the retention of the smegma 
secreted by Tyson’s glands , this may collect and become so in- 
spissated as to give rise to definite concretions The child pulls at 
the foreskin, owing to the itching produced, and thus the symptoms 
of vesical calculus may be simulated Attacks of balanitis are also 
frequent, and should the prepuce be withdrawn, paraphimosis is 
almost certain to follow If allowed to remain untreated long 
enough, distension of the bladder, and even hydronephrosis, may 
supervene Not only is this condition in itself a cause of irritation 
to the individuals affected, but it is often provocative of masturbation , 
moreover, it is certain toaggravate the symptoms of venereal disease, 
and there is but little doubt that it acts as a predisposing cause to 
epithelioma of the penis Phimosis also occurs as an Acquired condi- 
tion,” resulting from the cicatrization of venereal sores 

The Treatment of phimosis consists in circumcision Other 
methods have been suggested — eg , dilatation of the prepuce, and 
merely slitting it up — but they are not satisfactory 

Circumcision should always be performed on children with a long 
prepuce within thejirst year of life, since at that time the parts are 
but slightly developed, the operation is a trifling one, and but little 
inconvenience is subsequently experienced , the longer it is post- 
poned, the more troublesome does it become The best method of,! 
operating is as follows The dorsal aspect of the prepuce is put onj. 
the stretch by grasping it on either side of the median line with a' t 
pair of catch forceps, a director is then introduced between it and| 
the glans, and held exactly m the middle line, and the prepuce slit 1 
up with a curved pointed bistoury or scissors The lateral halves are 
now separated from the glans, adhesions, if necessary, being broken 
down , this must be very thoroughly attended to, so as to enable all 
retained smegma to be removed, and the corona glandis defined 
The redundant preputial tissue, both skin and mucous membrane, is 
cut away on each side by scissors, special attention being directed 
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to the removal of sufficient tissue on the under side to prevent the 
unsightly projection so frequently seen just below the frEenum In 
adults several vessels will bleed and require to be ligatured, especially 
that in the frasnum, but m a child the haemorrhage is trifling 
Having carefully trimmed up the edges, and snipped off all ragged 
corners so as to render the margins of the wound regular, catgut 
sutures are inserted to prevent any raw surface being left exposed , 
m children only a few are required, but possibly a considerable 
number m adults , a continuous suture should never be employed 
The wound is dressed with strips of gauze or lint dipped m carbolic 
oil, and around this, again, a wisp of antiseptic wool , no bandage 
or tape is required In adults con- 
siderable after-trouble may be expert 
enced from nocturnal erections, which 
may be so marked and prolonged as to, 
tear through the stitches , to control, 
this the patient’s bowels should be freely 
opened, and he should be kept on a low 1 
and unstimulatmg diet and bromide of 
potassium or other sedatives adminis- ‘ 
tered The stitches are usually re- 
moved at the end of five days, and the 
parts are then dusted over with a 
mixture of powdered bqric_acid,_zmc ! 
oxide, and starch, so as to reduce their 
sensitiveness Fig ^7 — Reduction of 

When a phimosed prepuce is com- Paraphimosis 

pletely retracted, the patient often finds 

it impossible to replace it, thus giving rise to a condition known as 
Paraphimosis It is due to the narrow orifice of the prepuce getting 
behind the corona, and is characterized by great cedema and con- 
gestion, not only of the exposed mucous membrane, but also of the 
glans itself If left untreated, ulceration takes place along the find 
of constriction, and the parts become fixed in their deformed 
position, the vessels sooner or later accommodating themselves to . 
the new conditions, and the cedema slowly disappearing In some 
cases sloughing of the glans may occur 

Treatment consists m forcible replacement of the prepuce This 
is accomplished by grasping the penis between the first and second 
fingers of each hand, and compressing the glans penis with the thumbs 
so as to empty the vessels and dimmish the amount of oedema present, 
and thus reduce its size (Fig 457) At the same time the fingers 
draw the prepuce forwards, and thus finally reposition is effected 
When the oedema ol the prepuce is very marked, it should be punc- 
tured in several places to permit the escape of serum and diminish 
the tension, previous to reduction as just described In more advanced 
cases reposition becomes impossible, and then the narrow constricting 
band caused by the orifice of the prepuce must be divided on the 
dorsal aspect This will free the parts, which can be subsequently 



12)0 A MANUAL or SURGERY 

drawn forwards, and after the cedema has been reduced by applying 
lotio plumbi for a few days, circumcision may be advantageously 
undertaken 

Balanitis, or inflammation of the glans, may be simple in nature, 
arising from want of cleanliness in a person with a long foreskin, but 
more frequently is associated with gonorrhoea or soft chancres The 
under surface of the prepuce is often nnolved, and then the term 
Balano-postlutis is sometimes applied to it A muco-purulent or 
puiulent discharge escapes from under the prepuce, which is often 
swollen and cedematous Occasionally, when a considerable degree 
of phimosis exists, the under surface of the prepuce may become 
ulcerated, and even perforated , whilst m very neglected cases, and 
especially if phagedena is present, the prepuce will slough, and 
allow the glans to protrude, usually through its upper surface 

Treatment — In simple cases, all that is required is to cleanse the 
parts thoroughly by washing beneath the foreskin and then apply „ 
lead lotion on lint between the glans and the prepuce , but when 
there is much discharge, and the foreskin is long and swollen, or if 
perforation is threatening, the prepuce must be slit up, and, after the 
parts have been restored to a healthy state, the redundant tissues 
should be cut away by a modified circumcision 

For Soft Chancre and Syphilis, see pp 136 and 137 

Herpes not uncommonly affects the prepuce and glans It may 
result from simple local irritation, more especially m gouty mdi- 
\iduals, but is most frequently seen in patients who have suilered 
from syphilis, and is then likely to be somewhat intractable It 
manifests itself as a crop of small vesicles on a hyperaennc base, 
which become abraded, leaving a number of small ulcers It is 
preceded by pain of a neuralgic type, and accompanied by muc 1 
itching and irritation The only treatment required is to keep the 
parts clean, and dust them over with powdered oxide of zinc and 
starch In the majority of cases the disease lasts from a week to ten 
days During the healing of the herpetic ulcers, a patient is very 
liable to be inoculated with the virus of either the soft chancre or 
syphilis if he exposes himself to the risk of infection 

Warts often arise on the penis in the shape of red, vascular 
excrescences, usually pedunculated, and sometimes of considerab e 
size They are met with most frequently as a sequela ot gonorr loca, 
and must be carefully distinguished from mucous tubercles I iey 
should be treated by snipping them away with scissors, and cauteriz- 
ing the base with a galvano-cautery 

Horns are also occasionally seen arising from the body of the penis 
They are of the usual sebaceous type, as described at p 404, an 
should be excised 

Epithelioma of the penis rarely arises except in patients who are 
the subjects of congenital phimosis or possess lon gjbreskins, and 
hence it is stated that the dis"ease is'unkhowh'amongst the Jews It 
usually commences m the sulcus behind the corona, glandis, and 
rapidly spreads to the surrounding parts, manifesting itself either as 
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from their connections, and separated at their origins from the 
ischio-pubic rami by the knife or suitable raspatories An elliptical 
incision is then made lound the root of the penis, the doisal vessels 
are divided and secured, and the suspensory ligament cut through 
The penis can then be drawn forwards, and by a few final touches 
of the knife completely removed All bleeding points are ligatured, 
and the antenor wound closed by a continuous suture m the middle 
line, a drainage-tube being placed m the perineal portion for a few 
days The results of this operation have, on the whole, been very 
satisfactory, and by the use of a suitable contrivance the patient 
need not assume the sitting posture m order to micturate He will 
require to catry about with him a small metal funnel, bevelled to fit 
the perineum, and with a spout directed forwards We have seen 
an excellent one extemporized by a patient from the rose of a 
watering-can, the perforated top having been removed and the edges 
smoothed and bevelled 



CHAPTER XLI 


AFFECTIONS OF THE TESTIS, CORD, SCROTUM, AND 
SEMINAL VESICLES 

Congenital Affections of the Testis — It is scarcely necessity to state that the 
testicles are not developed in the sciotum, but from the postenoi wall of the 
abdominal cavity, so that they lie at first behind the peritoneum close to the 
kidneys The body of the gland auses from the so-called genital lidge, which is 
coveted by columnai epithelial cells, and lies to the mesial side of the Wolffian 
body The vasa effeientia are developed fiom the tubules of the latter structure, 
coming into i elation at a latei date with the seminal tubules, the vas defeiens 
is foimed by the Wolffian duct 

Occisionally the body of the testis is entnely absent, whilst a few cases aic 
on tecoid of absence 01 deficiency of the vas Very rarely two testicles have 
been developed on one side, and have both found then way into the scrotum 
( polyoi clusm) 

The passage of the testis fiom the abdominal cavity to the scrotum takes place 
at about the end of the eighth month of mtra-utenne life ‘The gubernaculum 
testis is the active agent m bunging about the descent of the testis This is 
a band of involuntary museulai hbies which traverses the inguinal canal, and 
establishes nnpoitant connections both within and without the abdominal cavity 
Below, thi ee m un attachments of the gubei naculum may be recognised, vi 7 
(n) krthe-abdominal wall , (b) to the jmbis , (c) to the bottom of the scrotum 
Above, the gubernaeulai fibres are chiefly connected '"with the testicle , but 
many of them aie also attached to the peritoneum on the postenoi wall of the 
abdomen By the traction which the gubernaculum everts on the testicle, the 
descent of that oigan is brought about By the poition attached to the abdominal 
wall the testicle is pulled down to the intei nal abdominal ring, the pubic portion 
drags it tluough the inguinal canal, whilst the scrotal pait finally leads it into 
the sciotum 

‘The foimation of the piocessus vaginalis is accounted for in the same way 
borne of those gubernaeulai hbies which are inserted into the pcntoneum drag 
down the puitoncil divciticulum which lines the inguinal canal and sciotum, 
md prepares the w»ay foi the testicle’ (Cunnmgh un’s ‘ Manual of An itomy,’ 
\ol i,pp 426,427) 

Two chief foims of m dposition ot the testis aie desenbed, arising either from 
its incomplete 01 abnoimal descent 

1 Incomplete Descent or Retention of the Testis — The testis maj remain in 
the abdominal cavity ittached to the ibdonnnal wall b} a mcsorchium ( identic 
abdotm Halts) , moie ficquentlj, it is found just within the internal abdominal 
ling (icluitw tit, tut) but most commonlj it occupies the inguinal canal, or lies 
lust outside of it {uttniio tii^imiahs) The oigan m the latter position is frecl) 
mobile being lcidih pressed up townrds the abdominal ca\it> The Causes of 
this condition must be looked for mainly in some abnormal attachment of the 
gubei naculum, 01 possiblj in the existence of ultra uteiine peritonitis Less 

*243 
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common^ a conh ictcd condition of the c\ltiml abdominal ring or in unduly 
Hr§c epididymis, mu dctuminc its uccui tenet 

lhe condition is easily tccogniscd b\ llic ibscncc of tlic testicle m the 
sciotum, ind m the inguinal xaticty the oigan can usually be detected as a small 
moveable swelling about the si/e of a lioise bean, giving the characteristic 
teslicuHi Sensation on piessuie the sciotum on the affected side is imperfectly 
developed 

in my of these \aueties a late descent of the testis may occui, usually aceoin 
pinicd In i eongenit d hcim i, possibly of an mteistiti il type 
2 Malposition of the Testis — Two distinct foims lie dcsciibed (a) Ectopia 
luniuilis In this \anet\ the testis Jmds its u ly into the perineum, slipping 
dong the giooxt between the thigh and the sciotum It may exist is a eon 
genital condition, being then due to the contraction of in accessory band of 
gubcinaculai hbics , ot it may happen m consequence of a late descent of the 
testicle, owing to itrophy of the sciotum It always causes considci able incon- 
venience to the p itient, especially on sitting or tiding ( b ) Ectopia Cnn alts — 
ire testicle here lies on the miici side of Scatpa's triangle, in the legion of the 
saphenous opening It is said to escape llong the ei ur tl canal, but more prob- 
abiy it passes down the mguin il canal as usual, and then finds its \\ iy oxer 
i oupai t s ligament to this situ ition, guided by a second accessory band of guber- 
nacul >r tissue \\ hen, as not uncommonly happens, a congenital hernia also 
exist-,, it may tiavcl outwaids to the tntei lor superioi spine, being directed there 
, . v , , , 'nrangunent of the fasei e, as m a femoial henna (exti i-panetal mtei 
stitial hctnia, p 1071) 

In cases of letamed 01 misplaced testis the spei matogenic function of the 
oigan is raicly developed, or at most mciely foi a year 01 tuo ibout the age of 
twenty Pam is not unfrcqucntly complained of, coming on in bouts which last 
01 a shot t time and their disappe 11, probably due to slight injuries 01 torsion 
i-ibrosis of the testis follows in time, and told degeneration is the ultimate 
outcome If only one oigan is iffected, but little haim follows , but if both are 
involved, the individual is probibly sterile 
Complications of a Retained or Misplaced Testicle —Any of the conditions to 
be described here iftei in tins cliaptu may mxolvc a letamed 01 misplaced 
testicle, just as if it xveic in the suotum, and give use to considerable double, 
especially when the organ is lying in close pioximity to the peritoneum A 
estis misplaced 01 let lined in the inguinal canal is much exposed to injury, and 
a subacute tiaumatie orchitis often oecuis It is stated that such oigans are very 
pi one o become the scat of malignant disease at a latci penodof life, but the 
accuiacy of this stitement is a little doubtful 
Treatment —T iking into eonsidetation the diseomfoit occasioned by this con- 
C1 10 e’ uii , die Ilsp mising from the tendency to malignant disease, there 
can be little doubt that the best method of ti eitment isJh e 1 em maal oLihe-teshtrlc 
Many operations have been devised with the idea of placing the oigan in its 
noi mat position in the scrotum, but the majonty of such methods have pioved 
use ess, owing to the defectix'e length of the spei matic x'essels and cord , nioi e 
ovei , the ti action and handling requu ed to di aw the 01 gan down into the scrotum 
may determine the occuirence of fibrotic changes, even if they are not alieady 
present borne authois advise the replacement of the organs in the abdominal 
cavity in patients befote the age of twenty thiee, but it is doubtful xvhethei much 
value is to be attached to such a suggestion 
Anothei condition met with congenitally is Inversion of the testis, the epi- 
ctidymn, lying m fiont, and the body of the oigan behind It is of no clinical 
hydi'o'cele 06 ’ CXCept that in caicless hands it maybe mjuied whilst tapping a 

°fn the ^ perma ^ 10 C° r d lesults in acute sti angulation of the testis 
assnr^flh r , Ct / ltU j ls unLn °'vn, but several of the cases reeoi ded have been 
t xvists Ind \lrn , fi® of t . he testicle, and otheis have been attributed to 

t T le t s >' ni lAoms are tolerably characteristic the patient 
has sunerw ncd .na S1 4 ; emng P™ m the testis which persists until gangrene 
ot pue n , , " r ‘ y then disappear , it , s accompanied by a ceiiam amount 
pyrexia, and the appeaiance of a tumour, either in the inguinal legion or in 
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the scrotum The testicle, slightly enlarged, is felt below, and above it a larger 
mass, consisting of the twisted cord and the congested and swollen epididymis 
In some cases the latter swelling has been ciepitant, owing to the development 
of gases due to its putiefaction The condition is veiy likely to be mistaken foi 
a strangulated hernia, which it closely resembles , but the piesence of fevei, and 
the absence of abdominal distension and of frecal vomiting, are important dis- 
tinctive signs, moreover, constipation, though often present, is never absolute 
If the testis is situated in the scrotum, the coi d and inguinal canal are found to be 
clear , whilst if in the canal, the afiected side of the suotum is empty The only 
Treatment possible is exploration and lemoval of the inflamed or gangrenous 
testis and coid, unless the case is seen vei y eai ly, when it maybe feasible to 
untwist it 

Injuries of the Testis and Cord — Contusion is a very common form 
of injury It arises from blows, kicks, squeezes, and the like, and is 
always associated with immediate pam of a most sickening and in- 
tense character, which is not only experienced m the testicle, but also 
radiates along the cord towards the loins and back, and down the 
front of the thigh Severe shock accompanies the pam, and may be 
so profound as to lead to a fatal issue A well-marked traumatic 
orchitis often follows, and this may in turn induce atrophy of the 
organ, although the same condition sometimes occurs without much 
evidence of inflammation, as a result of thrombosis and occlusion of 
the spermatic vessels A hematocele is also induced by a sub- 
cutaneous lesion of this nature Treatment consists m keeping the 
patient m the recumbent posture with the scrotum well raised, and m 
applying fomentations or an icebag 

Penetrating Wounds or Punctures are uncommon except as a result 
of surgical treatment ( e g , tapping a hydrocele) A certain amount 
of haemorrhage usually follows, whilst the immediate lesion is asso- 
ciated with severe testicular pam If the wound becomes septic, the 
tubules are likely to protrude, and a hernia testis may result All 
that is ordinarily required is to purify the parts and allow them to 
heal , sutures should not be inserted into the tunica albuginea, if 
there is any doubt as to the wound being sterile If the gland is 
totally disorganized, castration must be undertaken. 

Haimatocele, _or a-locahzed collect ion of blood m th e tunica vaginalis 
or . .cord, is a comm on result of injuries 

i Hematocele of!Ee“Tumca~Vagmahs arises from traumatism, such 
as a sudden blow or severe strain, and occasionally follows" the tap- 
ping of a. hydrocele if a superficial vessel has been ruptured or punc~ 
tured, or if the body of the testis has been wounded , it may, however, 
be due to general oozing from dilated capillaries m the serous mem- 
brane owing to the sudden relief of tension It also occurs more or 
less spontaneously m connection with malignant disease The History 
generally given is that the patient was seizecTwith a sudden sicken- 
ing pain m the testicle, which became quickly enlarged without any 
evidence of inflammation If blood is extravasated at the same time 
into the scrotum, the integument becomes discoloured in the course 
of a few days owing to a diffusion of the blood pigment At first the 
swelling is smooth and fluctuating, exactly resembling a hydrocele, 
except m the absence of translucency , but owing to a deposit of 
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fibrm on the walls from the coagulation of the blood, it becomes 
hard and firm in a short time, closely simulating a solid tumour In 
slight cases the blood is entirely absorbed, but when the effusionTs 
considerable the coagulum is likely to persist On laying open such 
a swelling, the testicle is usually found m a healthy state, whilst the 
enlarged tunica is occupied by some blood-stained brownish-yellow 
fluid, and surrounded by a mass of fibrinous coagulum, part of which 
is deposited m laminae upon the walls, and part remains as shreddy 
masses projecting into its lumen In very chronic cases the walls of 
the tunica become thick and indurated, and may even undergo cal- 
careous changes S uppjurat 10 n_ issom et 1m es met with as_aj:esult of 
auto-infection The Diagnosis of a haematocele in the earlier stages 
lseasfly'made , but when it has solidified it can only be suspected by 
the history, and by the exclusion of other sources of enlargement, 
whilst an exploratory incision or puncture is often necessary to settle 
the diagnosis Treatment — When the patient is seen soon after the 
injury, he must be kept at rest, the parts elevated, and evaporating 
lotions applied , whilst if the effusion is large, removal of a portion 
by aseptic tapping will expedite the process of absorption In more 
^chronic cases it may be necessary to lay the cavity open and remove 
its contents, whilst m the later stages, if the tunica has become thick 
and indurated and the testis atrophied, castration may be advisable 

2 Hematocele qf th e_Cordas but rarely seen It is due to the rup- 
ture ofone'oTits vessels, as a result of injury or strain A swelling 
of considerable size rapidly forms, extending along the cord from the 
inguinal region to the scrotum, but the testis remains free and umm- 
plicated Such a condition may be mistaken for an omental hernia , 
but on careful examination the tumour is felt to be more uniform in 
consistency, more rounded m outline, and even semi-fluctuating It 
is irreducible and without impulse, whilst the history of the case will 
assist the surgeon m making a correct diagnosis Treatment m the 
early stages consists m the application of evaporating lotions, and 
later on, if the blood-clot is not absorbed, the cavity may be laid open 
and the coagulum removed 

Rupture of the Vas Deferens has resulted from excessive strain , it 
is, however, very rare, not more than half a dozen cases being on 
record It may affect the intra-abdominal portion of the vas, and 
then gives rise to haemorrhage from the urethra, together with some 
amount of fever and hypogastric pam, leading possibly to atrophy of 
the organ Rupture of the scrotal portion is followed by enlargement 
of the testis, and perhaps scrotal haemorrhage This was associated 
m a case under our observation with haemorrhage from the urethra 
on attempting coitus shortly after the accident, and subsequently 
with severe pain and swelling of the testis produced by the same act, 
but atrophy did not follow If it occasions any inconvenience, it is 
best treated by castration 

Inflammatory Affections of the Testis may be chiefly confined at 
their onset either to the body of the organ or to the epididymis , in 


AFFECTIONS OF THE TESTIS, CORD, SCROTUM, ETC 1247 


the former case the term Orchitis is applied to it, m the latter 
Epididymitis , as the case progresses both portions are involved m 
the process , either condition may be acute or chronic 
Acute Orchitis most frequently results from injury, but it is also 
met with as a primary affection in gouty and rheumatic individuals, 
sometimes arising s ponta neously , orrt'fnay follow mumps,.typhoid, 
or other eruptive fevers, as a result of metastasis, whilst it is always 
fo'some extent associated with epididymitis In mumps it may pre- 
cede the parotid lesion, or may even occur without it 
The testicle becomes considerably enlarged, exceedingly painful, 
and tender to the touch The shape pf_the organ is more or less _ 
globular,. (Fig 459, A), whilsTTEe pam is of a peculiarly sickening 
character, extending upwards along the course of the cord towards 



and (C) Hydrocele of Tunica Vaginalis (Tillmanns ) 

Ho , Testis , N , epididymis , Hy , hydrocele 

the back and loins The scrotal integuments become red and in- 
filtrated, and, owing to the acuteness of the process, more or less 
adherent to the coverings of the gland A plastic or serous effusion 
into the tunica vaginalis is sometimes present, giving rise to what is 
known as an * acute hydrocele * Some constitutional disturbance 
accompanies the process, the temperature being elevated two or three 
degrees, whilst \omitmg and constipation are marked symptoms It 
is uimsualJor_suppurafion-to-ensue,-but an abscess occasionally forms, 
and then, after the pus has been let out, a hernia testis may follow | 
Atrophy is a more common sequela, especially m adults, being caused?! 
by constriction of the vessels and tubules, owing to organization of y 
the inflammatory exudation 

Acute Epididymitis is almost always due to the extension of an 
inflammatory process from the urethra, the usual cause being gonor- 
rhoea , it occasionally follows the passage of instruments or the 
lodgment of a calculus , or it may be secondary to a suppurative 
prostatitis, unconnected with gonorrhoea It , is u shered m by pam 
m the inguinal region and ’perhaps m the hypogastnum along the 
course of the vas deferens, which soon extends to the scrotum 
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The testicle becomes enlarged, but its_shape.-isj.hat of _an. elongated 
oval, somewhat flattened laterally The epididymis is readily felt 
as a crescentic swelling, partially overlapping the gland in all direc- 
tions, and in its concavity the rounded outline of the anterior wall 
of the testis can usually be distinguished (Fig 459, B), or the tunica 
vaginalis distended with fluid The scrotum is red, cedematous, and 
adherent to the testis, whilst the cord is infiltrated, enlarged, and 
tender The same constitutional symptoms are met with as m 
orchitis Suppuration is perha ps more common than after the latter 
affection, since the condition is usually due to a suppurating in- 
flammation of the deeper parts_ of the urethra , but it is a rare 
complication Atrophy of the testis is a not unfrequent result in 
cases which are not efficiently treated, the plastic material exuded 
into the epididymis being organized into fibro cicatricial tissue, and 
constricting the spermatic vessels , an acute attack of double epididy- 
mitis may in this way render the individual sterile 

The Ticatmcnt of both these conditions in the acute stage consists 
m keeping the patient m bed, with the scrotum supported on a small 
pillow TJie.part is. assiduously fomented, except when the case is 
seen very early, an icebag or Letter's coil being then employed 
Leeching should not be .utilized, as the triangular leech-bites are 
very liable to become irritated and septic, and never heal well in the 
scrotum , if local abstraction of blood appears desirable, one or more 
of’ the scrotal veins may be punctured , the haemorrhage is easily 
arrested by elevating the part Pain, if severe, may be mitigated 
by a hot sitzjiath, or by morphia suppositories As regards general 
treatment, 'The patient, after a preliminary dose of calomel, is kept 
on a fluid, unstimulatmg diet, whilst alkaline purgatives are ad- 
ministered, with the addition of tincture of henbane or opium as a 
sedative , if the pulse is hard and the temperature high, vmum anti- 
momalis in 10-mmlm doses is also beneficial When the acute stage 
is passed, the organ usually remains enlarged, and for a time some- 
what tender , it is then best treated by strapping witkiead plaster, or 
with the einplastrum ammomaci cum hydrargyro This must be 
continued until all signs of thickening and induration have dis- 
appeared 

Subacute or chronic forms of inflammation are also met with affect- 
ing the testis or epididymis, either as a consequence of the above, or 
resulting primarily from blows or strains The characteristic enlarge- 
ment is readily detected, associated with a certain amount of tender- 
ness A useful diagnostic point between the chronic epididymitis 
following gonorrhoea and that due to syphilis is that the foimer usually 
involves the globus minor, and the latter is almost limited to the 
globus major The condition is best treated by strapping, and per- 
haps the administration of small doses of mercury and iodide of 
potassium may assist m the absorption of the inflammatory products 
Chronic orchitis is very similar to the enlargement produced by 
syphilis, from which, indeed, it can only be distinguished by the 
absence of a syphilitic history 
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Tuberculous Disease of the Testis (Syn Tuberculous Sarcocele, 
Chronic Tuberculous Orchitis) — This affection is most commonly seen 
in young adults with a distinct tuberculous history, but it also occurs 
in otherwise healthy individuals It may commence as a primary 
affection of the epididymis, or may be secondary to tuberculous 
disease elsewhere 

Pathological Anatomy —The process originates m the connective 
tissue of the epididymis, and runs its usual course, at first consisting 
merely of miliary elements deposited around the vessels, which by 
their coalescence and 


caseation lead to the 
formation of cheesy 
masses, and these at 
a later stage may 
emulsify and give rise 
to abscesses It may 
be limited to any one 
part of the epididymis 
(most often the globus 
major), or may widely 
infiltrate its substance, 
causing a general en- 
largement (Fig 460) 
In the latter case it 
early tends to spread, 
either into the body 
of the testis or along 
thevas deferens The 
corpus Highmori- 
anum becomes first 
involved by a similar 
deposit, and finally the 
mtertubular connec- 



Fig 460 — Tuberculous Disease of Testis, 

MAINLl INVOLVING THE EPIDERMIS AND CoRD 

(King’s College Hospital Museum ) 


five tissue of the gland , this is always associated with overgrowth 
of the epithelium in the tubuli seminifen, the cells after a time 
undergoing fatty degeneration, and perhaps to such an extent that, 
on microscopic section, the normal appearance of the oigan has 
entirely disappeared An abscess may form within it, and find its 
way to the surface by burrowing through the tunica albuginea, the 
visceral and parietal layers of the tunica vaginalis having previously 
become adherent After the pus has escaped, a hernia testis is 
likely to develop If the process extends upwards along the cord, 
the vas is mainly implicated, becoming perceptibly thickened, the 
other structures of the cord being but little affected The disease 
spreads along the vas on the outside of the bladder to the vesiculse 
seminales and prostate, and may even involve the base of the bladder, 
the ureters, and kidneys Lastly, general dissemination of tuber- 
culous disease may occur, and it is a curious fact that meningeal 
mischief is frequently associated with genital tuberculosis 


79 
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Clinical Signs — Ihe disease is generally unilateral, although the 
other testicle often becomes involved at a somewhat later date Its 
onset may be abiupt or giadual , in the foimer case the attack simu 
lates an acute oichitis, but at the end of a week, although the pain 
subsides, the spelling persists, being followed by the development of 
abscesses containing cheesy pus In the more chronic cases, one or 
more film and indurated nodules, which are free from tenderness, 
aie felt m the epididymis, but more often the whole of this structure 
is found to be enlaiged and thickened, forming a painless crescentic 
swelling, sui lounding the postenoi half of the body of the testis, from 
which it is usually sepaiated by a deep groove or sulcus The epi- 
didymis is nodular and craggy to the feel, and may be of unequal 
consistency, areas of softening being inteiposed between portions 
which are distinctly hard The vas is early thickened, and the body 
of the testis may be involved and enlarged, the line of demarcation 
between it and the epididymis becoming indistinct Testjcular.sensa- 
tion remains as long as any noimal glandular tissue exists, but 
effusion 'into the tunica vaginalis is not usual When suppuration 
occuis, the pain increases, especially if the abscess is in the substance 
of the organ As it finds its way to the surface, the skin becomes 
adherent to the testis, and is red and congested Gradually fluctua- 
tion manifests itself, and escape of the pus may be followed by a hernia 
testis An abscess forming in connection with the epididymis is less 
painful, and may attain considerable dimensions before it bursts , it 
never gives rise to a hernia testis Extension of the disease to the 
‘seminah.-vesicles-'causes* no characteristic symptoms, and is only 
detected on rectal examination , when, however, the base of the 
bladder and prostate are affected, considerable dysuria and irritability 
of the bladder are induced 

The differential diagnosis is discussed at p 1262 
Treatment — Amongst the rich, if seen m the very earliest stage, 
when only a small nodule exists m the epididymis, it is possible that 
prolonged residence at the seaside, or a sea-trip, combined with suit- 
able constitutional treatment and local strapping, may lead to its 
disappearance If apparently limited to one portion of the epididymis, 
the disease may be dealt with by the conservative measure ofmciwon, 
curetting, and applying pure carbolic acid , but such is seldomTeasible, 
since the disease is rarely sufficiently localized 

If the whole epididymis is enlarged and solid, and the body of the 
testis more or less normal, efri didymedom y may be undertaken In 
this procedure the tuberculous mass is freed from the body of the 
organ, the ^spermatic vessels lying on the inner side are carefully 
guarded, and the vas is dissected out and cleared as high as possible 
The presence of an abscess or sinus is no contra-indication, since it 
merely involves a somewhat freer removal of scrotal ‘integument 
Should foci exist in the body of the testis, they are likely to atrophy 
subsequently, or they can be scraped out at a later date In this way 
the function of the gland as the producer of a valuable internal 
secretion can be retained, although its use as a generative organ is 
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lost — a retention the more mrpoitant owing to the likelihood of the 
other testis being subsequently invaded If the vas is thickened at 
the external abdominal ring, it need not deter the surgeon from 
operating, even if the vesiculse are enlarged, since tuberculous disease 
is not like cancer , if thd great bulk of the mischief is removed, 
Nature can frequently eliminate any small portion that remains In 
such cases the inguinal canal should be freely opened, and the vas 
traced backwards and divided In one case thus dealt with the 
bladder was distended with boracic lotion, the patient placed m the 
Tiendelenburg position, and the vas fol 
lowed back along the side of the bladder 
nearly as far as the seminal vesicles 
For tuberculous disease of the seminal 
vesicles, see p 1264 

Cq stiat ton (p 1263) is reserved for 
cases where the testis is disorganized, 
and its value as a secreting gland totally 
destroyed Of- course the coid is then 
removed also after its division as high up 
as possible 

Syphilitic Disease of the Testicle — The 
testicle may became affected by syphilis, 
either in the late secondary., or in the 
teitiary s tage , most" commonly it results 
fiom the acquired vanety^ but occasionally 
is met Avith in the inherited FlG 461 ~ Tertiari Siphi- 

Secondary Syphilitic Epididymitis is with Gumma of the Bom 

not very frequently seen It occurs m (Tre\es Surger\ ) 

the form of a chronic enlargement of 

the epididymis, associated perhaps with a hydrocele, about six to 
twelve months after infection The case is very similar to a simple 
chronic epididymitis, but the nodular thickening mainly involves the 
globus major, and is usually symmetrical It readily disappears on 
the administration of mercury 

Tertiary Syphilitic Orchitis is observed at a much later penod of 
the disease, even twenty 01 thirty years after infection It is not 1111- 
frequently bilateral Pathologically, it resembles the majority of 
tertiary manifestations in consisting of a diffuse infiltration accom- 
panied by overgrowth of the connective tissue If the process affects 
equally the whole organ, the ordinary syphilitic sarcocele or sclerosis 
of the testis results , if it is more localized m its distribution, the 
gummatous variety is said to be present (Fig 461) Ihe former 
affection is much moie common than the latter 

In the tertiary syphilitic sarcocele, the body of the testis is 
primarily involved, and becomes evenly enlarged and stony hard 
It is globular in outline, frequently accompanied by a hydrocele, 
and the normal .testicular sensation early disappears The same 
process occasionally extends fo fife' epididymis and cord Suppura- 
tion is exceedingly rare On section the characteristic appearance 

79—2 
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of a testicle lias entirely vanished, the tunica albuginea is much 
thickened, and extending from it through the substance of the organ 
are bands of connective tissue, repiesentmg the normal septa, m 
bad cases the g land substance is almost completely destroyed 

In th e gummatous -variety a similar condition involves the greater 
part of the organ, but m addition one or more gummatous foci are 
present On section they appear as yellowish-white masses, fairly 
well defined, and since the central portions are non-vascuJar, they 
undergo the usual degenerative changes, becoming soft and diffluent 
If the gumma comes to the surface the skin may give way, and a 
deep syphilitic ulcer with a sloughy base like -wet wash-leather 
results Hernia testis very rarely follows such an occurrence The 
clinical featuTeT”of-the-gummatcruS'wanety are at first similar to 
those of the former, but after a time one portion of the organ 
becomes prominent and painful, and as this increases m size the 
central parts become soft and fluctuating, and finally yield, giving 
exit to the characteristic gummy contents Under suitable treat- 
ment the swelling in each of these varieties may disappear entirely, 
leaving the testicle either of normal sue or atrophied , but, as in 
tuberculous disease, its functional utility, if not entirely destioyed, is 
probably impaired considerably 

For the differential diagnosis, see p 1262 

Treatment consists in the administration of iodide of potassium 
and mercury, whilst the hydrocele may be tapped, and the organ 
strapped or supported by a suspender If a gummatous ulcer is 
produced, it may be possible to excise the greater portion of the 
characteristic slough at its base , but in all cases it should be 
dressed with lint or gauze steeped in lotio nigra, or some other 
mercurial preparation 

Hernia Testis is the term applied to a protrusion of the substance 
of the gland, more or less infiltrated with granulation tissue, through 
an opening in the tunica albuginea and skin of the scrotum It 
arises from various causes, such as a septic penetrating wound of 
the testis, a cute suppu rative orchitis, or from a chronic abscess, 
wh ether sim ple.. or tuberculous m, nature It is rarely produced by 
the breaking down of a gumma, owing to the extensive infiltration of 
tlie > 'organ’with ffbro-cicatricial tissue, and necessarily it never follows 
suppuration in the epididymis It is always preceded by a condition 
of increased pressure within the tunica albuginea, and consequently 
as soon as an aperture is formed in this membrane, its natural 
elasticity, allowing of its contraction, forces a portion of its contents 
out of the opening , this may even proceed to such an extent as to 
cause the whole of the substance of the gland to protrude, the tunica 
albuginea being practically turned inside out A mass resembling 
granulation tissue is then seen to project through an opening in the 
scrotum , it is often somewhat pedunculated or mushroom-hke m 
shape, possibly overhanging the margins of the skin, but in less 
advanced cases the integument may be distinctly undermined A 
considerable discharge of pus usually accompanies it The condition 
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must be distinguished from the fungating growth which occasionally 
results from malignant disease of the organ, when the protrusion 
consists of tumour substance, with no trace of testicular tissue 

The Treatment of hernia testis usually consists m extirpation of 
the organ, especially when it is affected by tuberculous disease I11 
simple cases it may be possible to obtain healing of the wound by 
keeping the part aseptic, and applying pressure by means of a pad 
of gauze In other cases 
it may be possible to sepa- 
rate the mass, and after 
paring the edges of the 
wound, to bring them to- 
gether by sutures, and thus 
cover m the gland sub- 
stance, which, however, 
remains projecting from 
the opening in the tunica 
albuginea Such proceed- 
ings are seldom very satis- 
factory 

Tumours of the Testis 
are generally malignant m 
character, only one non- 
mahgnant form being at 
all common, viz , hbro 
cystic disease, or adenoma 
testis 

Fibro-Cystic Disease 
(Syn Adenoma Testis, 

Cystic Sarcocele) — This 
condition is characterized 
by the formation of a 
tumour of variable size, 
scattered through the sub- 
stance of which are numerous cystic cavities, lined with cuboidal or 
stratified epithelium These cysts are usually rounded, but occa- 
sionally tubular in shape, and may communicate with one another , 
they contain serous fluid and sometimes mtracystic growths They 
are surrounded by connective tissue, the amount and character of 
which vary greatly m different cases It consists mainly of simple 
fibrous tissue, but it is very common to see cartilaginous nodules 
(Fig 462, 2) and myxomatous foci scattered through its substance, 
and is very prone after a time to undergo a malignant transformation 
According to Bland Sutton and Eve, these tumours arise from the 
remains of the Wolffian body or mesonephros, which is almost 
always normally represented in the neighbourhood of the globus 
major of the epididymis by the structure known as the organ of 
Giraldes (paradidymis) The testicle can be found in most cases 
spread out m a thin layer over the tumour substance (Fig 462, 1) 


\ -> 



Fig 462 — Fibro cystic Disease of the 
Testis (College or Surgeons Musfum ) 

1 Body of testis spread out over the growth 
2 nodules of cartilage contained in the 
growth 
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Clinical Signs — Tins condition is met with in young adults, and 
may possibly be attnbuted to an injury The organ steadily 
becomes enlarged, but this gives use to no inconvenience except by 
its size and weight It is round m outline and elastic in consistency, 
the cord remaining unaffected unless malignant disease supervenes 
When of great si/e, the shin of the scrotum may ulcerate The 
case runs a chronic couise, and even should the growth becoilie 
malignant, the change of type only appears late in the disease 

Treatment consists m removal after an exploratory inCisiort has 
demonstrated the nature of the growth 

Other non malignant tumours have been descnbed, such as chon- 
droma, osteoma, fibroma, myxoma, etc , but the}’’ are exceedingly 
uncommon, if they occur at all apart from sarcoma or fibro-cystic 
disease 

Sarcoma of the Testis commences in the body of the organ, either 
within th e first decade ofjife or between the ages of thirty and forty, 
and is sometimes a sequela of late or imperfect descent It is usually 
a soft, round-celled growth, taking on the form of a lympho-sarcoma , 
in other cases it is harder, and of the nature of a hbro-sarcoma 
Frequently cartilaginous nodules are incorporated in uts-substance, 
and patches of myxomatous tissue or Gystic degeneration from hemor- 
rhage are also seen As already stated, it is sometimes secondary 
to fibro cystic disease It originates in the connective-tissue 
elements of the organ, the glandular substance being eaily destroyed 
It appears as a rounded swelling, and at first its outline is irregularly 
smooth , as the disease progresses, however, it may become nodulated 
from the development of cysts The tumour may attain very large 
dimensions, but the coixLand scrotal ^tissues only become affected in 
the later stages, and then ulceration and the formation of a fungus 
festis’occasionally follow ~ Secondary growths- are always found m 
the lumbar glands And internal organs, whilst, when it has spread 
beyond the tunica albuginea, involving the scrotal structures, the 
inguinal glands may be similarly affected There are but few sub- 
jective symptoms at first, a feeling of weight and dragging being 
alone experienced, whilst testicular sensation is soon lost , but at a 
later date, when the cord is involved, pain and cachexia become 
very marked The Course of these cases is slow up to a certain 
point, but the tumour ""may^hlTri"Yapidly~mcrease_in size, spreading 
along 'the cord to the interior of the abdomen even m the course of 
a few weeks, thereby rendering removal utterly impossible, although 
it would have been easily practicable at an earlier period Treat- 
ment consists in the extirpation of the growth with the testis as 
early as possible, the cord being divided high up 

Carcinoma of the Testis is usually of the encephaloid type, and 
arises in the body of the organ as a soft rapidly-growing tumour, 
which soon extends to the tissues of the cord, and contracts adhesions 
to the scrotum , ulceration and the formation of a fungating mass 
follow, whilst secondary deposits are found m the lumbar and 
inguinal glands, and sometimes m the viscera It is impossible to 
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distinguish a carcinoma from a sarcoma of the testis by clinical signs, 
since it usually occurs at the same period of adult life, and very rarely^ 
in children Very rapid growth, and early enlargement of the cord? 
and lymphatic glands, point, however, to cancer rather than sarcoma^/ 
The only treatment is castration ! 

Hydrnnp-lft — Any collection of fluid, other than pus or bloo d._m 
the neighbourhood of the testis or cord is termed a hydrocele The 
fluid usually consists of serum, but in some forms spermatozoa are 
also present, and m rare cases it may consist of chyle or a similar 
milky fluid (chylous hydrocele) Tivo chief varieties are described, 
according to whether the testis or the cord is involved 

I In Hydrocele of the Testis the fluid is contained m the tunica 
vaginalis (vaginal hydrocele) or exists as a circumscribed swelling in 
its neighbourhood (encysted hydrocele) 

1 A Vaginal Hydrocele is one in which there is an accumulation 
of fluid in the tunica vaginalis, and the following varieties may be 
differentiated 

(a) Acute Hydrocele occurs in conjunction with acute inflammation 
of the tes"fis"br'epfdidymis The effusion of fluid is never abundant, 
and is often only made out on careful examination , at first it consists 
of plasma, as in all acute inflammations of a serous membrane, and 
is therefore spontaneously coagulable It may become chronic, or 
may disappear entirely, perhaps lea\mg a few adhesions 

(b) A Con genital Hydrocele occurs in cases m which the funicular 
process is still patent The general signs of a vaginal hydrocele, as 
described below, are present, but the fluid can be returned by 
pressure into the abdominal cavity It is rarely seen m others than 
infants, and may be treated by the application of evaporating lotion 
to the scrotum, whilst a light truss or woollen support is placed over 
the inguinal canal, as for congenital hernia It is-_ often associated 
with phimosis, which should, of course, be dealt with by circumcision 
IfrTp'ersists, it may be treated by operation as for congenital hernia, 
to which, indeed, it frequently leads 

(c) Pynjnfantih Hydrocele is due to non-obliteration of the funicular 
process of peritoneum, except at its upper extremity It presents 
the signs of an ordinary acquired hydrocele, the fluid, however, 
extending along the cord, even into the inguinal canal Its treat- 
ment is the same as for an acquired hydrocele 

(d) A Bilocular „Hydi ocele is one m which there is an additional 
loculus within the abdominal cavity communicating by a neck of 
variable size with the distended tunica vaginalis It is due to a 
persistence of the intra-abdominal portion of the funicular process 
between the peritoneum and internal abdominal ring , this becomes 
distended with fluid, and the collection burrows downwards in front 
and by the side of the bladder towards the pelvis We have operated 
on a similar condition m a woman, originating m the upper portion 
of the canal of Nuck 

(c) Acquit ed Vaginal Hydiocclc is the most common \anety 
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Causes —It may arise in middle-aged persons without any apparent 
cause, but is usually associated with chronic orchitis A hydrocele 
almost always accompanies .1 tertiary syphilitic enlargement of the 
organ, but is uncommon in tuberculous or malignant disease 
Hydrocele is\ery frequently seen in those who dwell in hot climates, 
probably as the result of a lax and pendulous condition of the 
scrotum and testicles In India natives ah\ ays support the scrotum 
Signs — Vaginal hydrocele appears as a rounded pyriform swelling 
in the set otum, which e\ tends. for_ajrai t abl e distance along the cord 

Its tension differs with the 



Fig 463 — Method of tapping a 
H\drocele (Tillmanns ) 


Ho, Testis , NH, epididymis , 
Hy, hydrocele 


amount of fluid present, and 
with the thickness of its walls, 
it is generally elastic, and with 
olmous fluctuation The cord 
is felt distinctly above the 
rounded upper part of the 
tumour, and the testis is gene- 
rally situated posteriorly 
(Fig 459. C)> although it pro- 
jects forwaids into the cavity, 
and is thus not readily detected 
Its position may be ascertained 
by pressure over it, when the 
characteristic testicular sensa- 
tion is evolved On holding a 
light close to the scrotum, the 
tumour is seen to be translu- 
cent, and the position of the 
testicle can be demonstrated 
Xu..old-standing..casps_the walls 
become exceedingly thick^and* 
even cartilaginous or osseous 
plales have been observed in 
them , the translucency in such 


cases will be dost Occasionally, when„mflammation„has~existed, 
adhesions may form... between the testis and the" anterior wall, and 
irregularity in-the shape of the tumour~is thereby induced, or the 
-cavity-may be divided into compartments by fibrous bands or septa 
It is scarcely necessary to mention that there is no impulse on 
coughing, and that the tumour is dull on percussion When the 
distension is very great, its weight causes a dragging pam , t he pen is 
be comes buried in t he. swelling, and eczema of the scrotum may 
res*ult from the urine trickling over'll “ The fluid m the sac is 
yellowish or straw-coloured , its specific gravity varies from 1015-to- 
1025 it contains a large amount of albumen, especially fibrinogen 
old- standing cases chole&terin may also be present 

The Tre atment o f — vagi n al by dr o ce 1 e is palliative or radical 

a, native treatment consists m tapping the cavity and removing the 
UI ’ P ati ent being subsequently directed to wear a suspender, 
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and, where inflammation of the testis exists, to apply cooling lotions 
For, chromcT orclhtis strapping of the testis may be required In 
order t o tap a hydro cele , the tumour must be firmly grasped m the palm 
of the left hand, and the skm over its anterior wall purified and made 
tense A spot at the antero inferio r margin is then selected, as free 
from vessels as possible, and a fine sterilized trocar and cannula in- 
serted almost d irectly upwards , so as to pass in front of the body of 
the testis The site Selected for tapping must, of course, vary with 
the position of the testicle, which should be previously demonstrated 
The fluid having been withdrawn, the cannula is removed, and the 
puncture covered with wool and collodion The condition usually 
recurs after a longer or shorter period, and the operation may then be 
repeated If a dirty instrument is employed, inflammation, and even 
suppuration, may follow, whilst if a vessel or the body of the testis 
is punctured, a haematocele may result 

Many different plans have been suggested for th e Radica l treatment 
of hydrocele ' It is unnecessary, however, to do more than describe 
the two most frequently adopted (1 ) I nject ion of the cavity after 
tapping has long been a favourite method” KTany different reagents 
have been employed, such as port wme, tmstolice^Qf^Jpdme, solution 
o f c orrosive sublimate ( 1 m 500), or glycenne pf carbolic acid Per- 
haps TilieHiesrTs "the tincture of iodine, but that contained m the 
British Pharmacopoeia is not strong enough, and the old Edinburgh 
tincture, which is nearly the same strength as the lin lodi, B P , 
should be employed The amount used varies with the size of the 
hydrocele, but for one of moderate dimensions it will suffice to inject, 


after tapping, 2 drachms of the tincture, and after manipulating it 
well within thlTcavIty, a part, say 1 drachm, is allowed to escape 
Smart inflammatory reaction follows, and a cure may result, probably p 
from obliteration of the vaginal space by the formation of adhesions" 
Un a certain percentage of cases failure may be expected, and this 
1S T2 re finely to happen "if too" weak an irritant has been em-| 
ployed, or if th e hydrocele as a chronic one with thick and indurated^ 
walls, or liasTeen tapped on several previous occasions (11) The* 
open method of operation is now generally adopted, and is particularly} 
recommended in large and chronic cases The hydrocele is cut down . 


on through an incision in the upper part of the scrotum, and the tunica' L 


vaginalis isolated from the superjacent structures The cavity is 
opened, and the parietal portion of the tunica snipped away with 
scissors close to the testicle A number of vessels will need to be 


ligatured , a drainage-tube is inserted, and the wound closed m the 
ordinary way The results of this practice are most satisfactory , 
When the sac is not too large, and the tunica supple and unmfil- ; 
trated, it often suffices to turn it inside out after opening it, and > 
stitching its edges to the back of the testis or epididymis We have ■» 
operated in this way on many cases and with excellent results 

In infants hydrocele is by no means uncommon, and may be, but 
is not always, of the congenital type The communication is some- 
times aery small, so that reduction is impracticable, although on 



A MANUAL Of SURGES} 


1258 


lying up the cavity slowly empties , it is desirable to make certain as 
to this point before undertaking treatment If the sac communicates 
with the peritoneal cawty, it may be treated as a hernia by truss 
pressure, or more satisfactorily by operation If no communication 
exists, many cases get well spontaneously, but as a useful placebo the 
scrotum may be painted over frequently with a lotion of chloride of 
a mm onium (grs \ ad 31 mixed with rectified spirit and water) ,' failing 
this, acupuncture may be tried, the fluid being allowed to trickle into 
the scrotal tissues in the few cases in which this fails, an open 



operation (incision with drainage or 
partial removal of the sac) will be 
required 

2 Encysted Hydrocele of the testis 
occurs in two mam forms, according 
to whether it arises in connection 
with the epididymis or the body of 
the testis 

(a) Encysted Hydi occlc of the Epidi- 
dymis exists usually as a rounded 
globular swelling, tense and elastic 
m consistency, and translucent It 
is situated above the body of the 
testis, and close to the head of the 
epididymis (Fig 464) As a rule, it 
does not attain a size greater than 
that of the body of the testis itself, 
so that it may appear as if a double 
testicle was present, the hydrocele 
is, of course, deimid of testicular 
sensation Less frequently it may 
attain considerable dimensions, even 


Fig 464 — Encisted Hidrocele 
of Epididymis (College of 
Surgeons’ Museum ) 


projecting below and around the 
testicle, which, though enveloped 
by it, is quite distinct from it 
The fluid contained within these 


cysts is usually milky and opalescent in appearance, owing to 
an admixture of semen , under the microscope spermatozoa, either 
living or dead, can be demonstrated , on account of this it is 
sometimes termed a spermatocele The specific gravity is lower than 
that of ordinary hydrocele fluid, and there isTyuFlittle albumen —The 
origin of these cysts has given rise to much discussion They are of 
a very different nature to the ordinary vaginal hydrocele, or even to 
the encysted hydrocele of the cord, since the walls are not lined with 
endothelium, but with cuboidal or columnar epithelium They are 
probably due either to a dilatation of one or more of the vasa effer- 
entia testis, or more frequently to distension of some of the foetal 
relics always found near the head of the epididymis, especially of 
those known as Kobelt’s tubes, these, as also the vasa efferentia 
testis, are derived from the tubules of the Wolffian body, differing, 
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however, from them m not becoming attached to the body of the 
testis (Fig 58, p 217) They are thus homologous with the parovarian 
cysts found m the female Smaller pedunculated cysts containing 
clear serum are sometimes met with m this region, arising from a 
distension of the hydatid of Morgagni, which is developed from the 
remains of the Mullerian duct 

Treatment is conducted along the same lines as for vaginal hydro- 
cele, viz , by tapping as a palliative measure, and injection or ex- 
cision, m order to establish a radical cure. 

( b ) Encysted Hydrocele of the Tunica Albuginea is a condition rarely 
seen, consisting of a small collection of serous fluid beneath the vis- 
ceral portion of the tunica vaginalis It is probably due to dilatation 
of lymphatic spaces, and has absolutely no clinical significance 
II Hydrocele of the Cord occurs, as already described, m connec- 
tion with the congenital and infantile varieties of vaginal hydrocele 
If limited to the cord, it exists m one of two forms, the encysted or 
the ''diffuse 

\Si Encysted Hydrocele of the Cord arises from imperfect obliteration 
of the funicular process of peritoneum, the patent portion becoming 
distended with fluid and giving rise to a cavity lined with endothe- 
lium It is usually detected as a rounded elastic swelling, occupying 
the inguinal canal, moving freely upland down within it The upper 
border is sharply limited, and m favourable cases translucency can 
be demonstrated On fixing the testicle the cyst is no longer move- 
able The fluid contained within it is identical m nature with that 
m a vaginal hydrocele In the female a similar condition arises from 
imperfect obliteration of the canal of Nuck, giving rise to what is 
known as a hydrocele of the round ligament Treatment consists m 
removal of the fluid by tapping, or, if a more radical proceeding is 
necessary, by injection or excision 

2 Diffuse Hydrocele of the Cord is but rarely seen It results from 
a diffuse cedema of its cellular tissue, and presents on examination a 
fusiform or sausage-shaped tumour, which extends along the cord 
for a variable distance 

The term Chylous Hydrocele is applied to a distension of the tunica 
vaginalis with a chylous fluid, recognised by being milky m appear- 
ance, and under the microscope seen to consist of a fatty emulsion 
Several modes of origin have been suggested, but none are very 
satisfactory In one case under our care, a series of dilated lymphatics 
filled with a similar fluid extended upwards from the testicle to the 
- inguinal canal 

Varicocele — A varicose condition of the pampiniform plexus is 
very commonly met with in._y.oung men, but seldom in those of 
advanced age, except when it has become chronic, or is due to 
malignant disease of the kidney (p 1174) It usually occurs m 
individuals with a lax and pendulous scrotum, and is often associated 
with ^mastur bation , which induces abnormal vascularity of the testis 
1 he fact tlranr~ sometimes dev elops 111 quite young boys suggests, 
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however, that there is some cong enital condition associated with it 
It may also be caused by the pressure of a truss-applied for the relief 
of a hernia It is almost imanably on thelelt sme, and the reasons 
given for this are as follows (<i) The-Inft testis usually hangs lower 
than the right, and hence the spermatic veins are longer and exposed 
to greater blood pressure ( b ) The left spermatic vein opens into 

the left renal vein at right angles, and no 
valve is present at the orifice, whilst that 
on the right side opens obliquely into the 
vena cava and is valved (r) The presence 
of the sigmoid flexure on the left side of the 
body, and its distension by accumulated 
faeces as a result of constipation, may lead 
to pressure on the abdominal portion of the 
left spermatic vein 

'•A varicocele is characterized by the 
presence of a soft irregular swelling m the 
scrotum, which is somewhat pyramidal in 
shape, the mam mass being below and 
slightly overlapping the testis, and the apex 
above It consists of dilated and tortuous 
a eins,> the outlines of which can often be 
seen through the skin (Fig 466) They 
impart a sensation to the finger which has 
been likened to a collection of worms m 
a bag , there is a distinct impulse down 
(Treves’ < Surgera ’) the veins on coughing On assuming the 

recumbent posture the swelling almost 
disappears, owing to the vessels being emptied of their contained 
blood , if pressure is subsequently applied over the external 
abdominal ring, and the patient allowed to stand, the tumour reappears, 
filling from below upwards A sensation of weight and pam usualljl' 
accompanies a varicocele, whilst severe neur algia of the testis may be 
induced It is a frequent source of seminal emissions, and may result 
m testicular atrophy ,Ehlebitis lsJiable to follow an injury, and may 
lead to a spontaneous cure , if one of the dilated veins is ruptured, 
severe hsemorrhage ensues, causing a diffuse haematocele of the cord 
In favourable cases the condition disappears spontaneously 

The Diagnosis of varicocele is easily made, the only condition for 
which it is likely to be mistaken being an ornentjaHiernia , the differ- 
ence between the two conditions has been discussed at p 1072 
1 he Treatment of slight cases of varicocele consists m supporting 
the testicle and scrotum by means of a well fitting suspender, whilst 
the patient is also instructed to bathe the parts with cold water night 
an morning, and to take such measures as" shall ensure a daily 
action of the bowels 

r- 1 f^ dlCa i Treatment ky excision of the veins is advisable in neuralgic 
to fit thr. eie atro P h y~°I the, testis is threatening, or m order 
patient for admission into any of the public services 
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The operation is conducted as follows The pubic region 
having been shaved and purified, an incision ij inches long is made 
in the direction of the cord, with its centre a, little below the 
external _abdominaUnng The structures of the cord are raised on 
t li e - TuTg , ers'''a ii d the coverings divided, so as to expose the spermatic 
veins at their upper "end Two mam branches are usually found m 
this situation, but occasionally there is only one These are cleaned 
and carefully isolated from the other structures of the cord, and a 
ligature is applied to them at the external abdominal ring The 
vessels are now clamped with a pair of Spencer Wells forceps 
below the ligature, and divided between it and the forceps The 



Fig 466 —Large Varicocele in a Patient aged 35 tears, who had used 
no Support for Man\ Years 

lower end, grasped by the forceps, is stripped downwards, so as to 
free the pampiniform plexus from the other elements of the cord, 
and the dissection can be carried nearly as far as the epididymis by 
drawing the testicle up into the rvound The lower end of the veins 
is ligatured m one or two portions, and divided By this means the 
whole varicocele is removed If the scrotum is pendulous, and the 
testicle hangs low, it may be advisable to raise it by tying the upper 
and lower ligatures together, care being taken not to pull them off 
in so doing , perhaps it is wiser to introduce a suture through the 
divided ends of the veins above and below, which are purposely left 
long The wound is then closed without a drainage tube, and 
dressed as usual The patient is kept m the recumbent posture for 
a fortnight, until organization has occurred m the divided ends of the 
veins, and a firm cicatrix has formed This method of treatment is 
infinitely superior to that often practised of exposing the veins m the 
scrotum, since a wound in the groin always heals much more readily 
than one in the scrotum, whilst it is easier to dissect the reins out 
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from above, where only one or two trunks exist Theyenous return 
after the_operation is maintained by the vein or veins running with 
the artery to the vas in the posterior portion of the cord Occasion- 
ally, if the removal of veins has been too complete, a hydrocele 
develops subsequently, owing to the passive congestion of the testis. 
It is usually unnecessary to remove any scrotal integument, although 
it is often redundant , but after the wound is soundly healed, the 
dartos n)ay be stimulated daily by brushing the scrotum with a 
clothes brush 

Neuralgia of the Testis is characterized by the organ becoming 
exquisitely tender and painful, although apparently healthy It 
usually occurs m young adults of nervous-temperament, or m 
middle-aged gouty men It is not uncommonly associated with 
a varicocele The pain is usually paroxysmal m character, and very 
intractable Treatment must be directed mainly to the general 
health, consisting in the administration of nerve tonics, such as iron 
and quinine, whilst locally sedatives, e g , belladonna and aconite, may 
be applied It is also advisable that a suspender should be worn 
Atrophy of. -the --Testis results from several causes (1 ) It may be 
due to a congenital arre st of developme nt, as met with m displace- 
ment or late descent (h JTf~TmostTrequently the consequence of 
inflammatory-affections, either of the body or epididymis, owing to 
the cicatricial contraction caused thereby leading to compression of 
the vessels It occasionally follows the metastatic orchitis of mumps, 
especially in adults, whilst it is also due to syphilitic disease (in ) It 
arises from impaire.d.autrition, as after the division of the spermatic 
arteries in operations for varicocele or hernia, or from compression 
of the cord by closing the inguinal canal too firmly m the operation 
for the radical cure of hernia (iv ) Chronic .congestion of the organ, 
as by a varicocele, may induce atrophy , whilst (v ) sexual excesses 
are also stated to lead to it If unilateral, it is of comparatively 
little importance , but where both organs are affected, sterility is 
sure to result, and the patient, if previously young and healthy, is 
likely to become depressed m spirits and melancholic This may be 
due m part to mental causes, but also in measure to the absence of 
seminal secretion, the reabsorption of which into the system is, 
according to Brown-Sequard, an important factor m the maintenance 

of a vigorous/state of mmd and body 
/ 

/ 

\ ' General Diagnosis of Scrotal Tumours 

When a patient presents himself for examination with a swelling 
in the scrotum, the surgeon has to decide whether it is a l^rpia, a 
hydrocele, a hasmatocele, a varicpcele, or a solid enlargement of the 
testis, and, if TUe ' latter, of what nature The first point to which 
attention is directed is the condition of the cord immediately below 
the external ring If thisTs of normal size and consistency, hernia 
and diffuse hydrocele of the cord are thereby excluded, whilst the 
existence of a rounded tense swelling, moveable within the canal, 
out becoming fixed on holding the testis, indicates that an encysted 
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hydrocele of the cord is probably present When, however, the 
cord is more or less masked, further examination speedily determines 
whether a hernia or a diffuse hydrocele or hsematocele of the cord 
exists, since the former is often reducible, has an impulse on coughing, 
and is rounded or nodular m outline, and the latter are sausage- 
shaped, always irreducible, and semi-fluctuatmg 

When the swelling-^&>p>u'rei^SCrotal, inspection and manipulation 
will at once decide if it is a varicocele, by its characteristic feel, by 
its disappearance on assuming "the recumbent posture, and filling 
again from below on standing up If the swelling is rounded m 
outline, the next point to be determined is whether it is solid or fluid 
ItcEuidr-atus probably a hydrocele, or the early stage of a hsemato- 
c ele , _the translucency of the former, and the sudden appearance and 
non-translucency of the latter, should suffice to demonstrate its 
nature It is possible that the hydrocele is merely a secondary com- 
plication, and hence no final opinion should be given until it has been 
tapped, and the condition of the body of the testis investigated If, 
however, a solid mass exists in the scrotum, it is either a hsemat o- 
cele in its later stages, or some form of sg morel e, whether simple, 
syphilitic,' tuberculous, or neoplastic A hematocele is possibly recog- 
nised by its history, and by there being a fluid centre to the swelling, 
surrounded by solidified tissue Chronic oichitis and syphilitic enlarge- 
ment of the testis are so much alike as to render diagnosis always 
uncertain in the absence of a distinct syphilitic history , but if the* 
swelling is extremely hard, with a smooth and regular outline, with-* 
out testicular sensation, limited to the body of the testis, and accom-f 
pamed by a hydrocele, it is probably syphilitic Tube-teutons disease, r 
on the other hand, occurs more frequently in younger individuals 
than does the syphilitic variety, whilst the epididymis is usually first 
attacked, becoming nodulated, the cord is early implicated, hydrocele 
is rare, suppuration is frequent, and testicular sensation remains till 
the body of the testis is disorganized Tumours always impart a 
distinct sense of weight to the hand, quite different to that noticed 
in tuberculous or syphilitic disease , if a simple tumour is present, it 
is rounded, slow in growth, and the cord is unaffected Malignant 
disease is characterized by rapid growth, more severe pain, and early 
implication of the structures of the cord and of the lumbar lymphatic 
glands 1 he.e nlargement of. both testes is m favour of tubercle or 
sy-phdis-rather.'.than-of.. malignant disease ' "A certain small number 
of cases will remain where, in spite of every care, the nature of the 
mass is still a matter of doubt , m such the diagnosis cannot be 
established without puncture or an exploratory incision 

Whilst weighing carefully the local conditions, we must not omit 
thoroughly to investigate and appreciate the general history and con- 
dition of the patient, his age, appearance, previous habits and ill- 
nesses, etc At the same time, an examination of the internal organs 
should be made to ascertain, as fai as possible, the existence or not 
of concurrent disease, e g , tuberculous disease of the lungs or kidneys, 
01 secondary malignant deposits 

Castration is lequued for many diffeient conditions, which ha\e 
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been already described, e g , for malposition, tuberculous disease, old- 
standing haunatoceles, and simple or malignant tumours The opera- 
tion is conducted as follows The pubes and perineum having been 
previously shaved and purified, the surgeon, standing on the same 
side of the patient as the organ to be removed, makes an incision 
down to the testis If large and adherent to the scrotal tissues, the 
incision must necessarily involve the scrotum, but wherever prac- 
ticable it is wise to avoid the scrotal integuments, making the incision 
ovei the cord It should always extend upwards as far as the external 
abdominal ring, so alTto enable the structures of the cord to be divided 
higE up, a most important matter in tuberculous and malignant 
disease , the inguinal canal can then also be closed, if necessary 
The testis or tumour is enucleated from its surroundings, and the 
cord isolated and divided as high as possible, after transfixing and 
securely ligaturing it with silk Some surgeons prefer to separate 
the tissues of the cord, and to take them up individually, but this is 
a matter of little importance The stump should not be allowed to 
slip back into the canal until all bleeding has completely stopped, and 
it has been suggested that the cut end of the vas should be touched 
with pure carbolic acid as a precautionary measure All bleeding 
points m the scrotum are now secured by ligature, and these may be 
numerous , the wound is closed by sutures, a drainage-tube being 
inserted m the scrotum, and by choice coming to the surface at the 
upper end of the wound, that is, as far from the perineum as possible 

In the performance of double castration, it is recommended to 
make two crescentic flaps from side to side, so as to include between 
them a portion of the scrotal integument, in order to reduce the 
subsequent redundancy of unnecessary tissue 

Affections of the Vesiculee Senunales 

Acute Vesiculitis is not often met with, but sometimes arises in association 
with prostatitis, as a complication of gonorrhoea It is characterized by deep- 
seated pain in the perineum, together with irritability of the neck of the bladder 
and increasing frequency of micturition Defalcation becomes painful, and on 
examination of the rectum the vesiculse can be felt enlarged and tender If 
suppuration ensues, an abscess forms, which usually bursts into the rectum, but 
sometimes into the bladder or peritoneal cavity As a rule, the condition dis- 
appears pa> 1 passu with the gonorrhoea but when suppuration has supervened, 
it is advisable to open the abscess by a deep incision through the perineum, 
guided by a finger m the rectum 

Subacute or Chronic Vesiculitis is not uncommon the latter condition being 
often associated with prostatitis and one of the most frequent causes of gleet 
Seminal emissions and priapism may be caused by it and the enlarged organ 
can be felt through the rectum A good deal of pain, often referred to the back 
is experienced The treatment is the same as for chronic prostatitis 

Tuberculous Disease attacks the vesiculac seminales as a result of extension 
from the testis along the vas, being almost always associated with similar disease 
of the prostate and base of the bladder The organs can be felt enlarged, and if 
suppuration occurs the abscess may burst into the rectum or bladder, or possibly 
>mo both a recto-vesical fistula being thereby developed It is possible to reach 
the vesiculac through a semilunar incision in the perineum displacing the rectum 
backwards and the bladder and prostate forwards or from behind by removing 

le coccjx and part of the sacrum as in Ixraske s operation When exposed, 
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complete excision is sometimes possible, or an opening is made into them, and 
the cheesy contents scooped out 

Affections of the Scrotum 

Injuries of the Scrotum —Contusions and blows give rise to ecchymosis, which 
may be so extensive as to warrant the term luematoma scioti which has been 
applied to it 

Incised wounds may affect the skin and subcutaneous tissues, or may lay open 
the tunica vaginalis, with or without protrusion of the testicle All that is needed 
in such cases is to render the wound aseptic, and to deal with it on general 
principles Considerable destruction of scrotal tissue may be repaired by trans 
plantation of flaps from the inguinal region, 
or by grafting according to Thiersch s 
method 

Cellulitis of the Scrotum most commonly 
results from extravasation of urine, for 
which see p 1236 It may occasionally 
arise from other causes, and leads to 
great constitutional disturbance, usually 
of an asthenic type, and often to con- 
siderable sloughing , the testes may be 
exposed when the sloughs come away, or 
may even be involved in the same process 
As a general rule repair is very active in 
the scrotum 

(Edema of the Scrotum is usually due 
to dropsy, being often associated with 
general anasarca and ascites It may 
attain considerable dimensions Acute in 
flammatoiy oedema of the scrotum is a term 
sometimes applied to erysipelas affecting 
this region, on account of the absence of 
the vivid red colour usually caused by 
that affection Considerable oedema is 
always present, and gangrene of the skin 
may result As soon as the gangrene 
becomes limited, it should be excised and 
the margins of the wound brought together by sutures or allowed to heal by 
granulation 

Scrotal Fistulas are usually due to the bursting of abscesses in connection with 
the urethra (see Perineal Abscess) 

Sinuses of the Scrotum are often found m connection with tuberculous or 
syphilitic disease of the testicle 

Eczema of the Scrotum is a troublesome affection, giving rise to great pruritus 
and irritation It results from the presence of pediculi but the more chronic 
forms occur amongst workers in tar and paraffin, and also in chimneysweeps, 
being due to the constant irritation of the corrugated scrotal integument by dirty 
clothes It is characterized by the presence of warty outgrowths and not un- 
frequently runs on to epithelioma, originating the condition known as chimney- 
sweep's or paiaffin cancel (Fig 467) The usual characteristics of such a new growth 
are present, and in some of the deepercells particles of soot have been demonstrated 
The inguinal glands are usually involved but not till late and the progress of 
the case is slow The only treatment which can be adopted is complete remov al 
the wound caused thereby being closed or allowed to granulate 

Tor Elephantiasis Scroti, see p 361 



Fig 467 — Epithelioma Scroti 
following Paraffin Eczema 
(Tillmanns ) 
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CHAPTER XLII 

SURGERY OF THE FEMALE GENITAL ORGANS 

Affections of the Vulva — Injuries to the External Genitalia may 
arise from direct violence, or during parturition from the forcible 
expulsion of the head In the non-pregnant condition the results 
differ but little from other similar lesions, and require no special 
treatment or consideration Occasionally a kick or a fall on a stick or 
paling may result m lacci at ion of the iccto-vaginal septum The wound 
is usually contused, and the margins irregular, so that immediate 
suture is unlikely to succeed The parts are therefore kept clean by 
frequent douches and allowed to granulate, and the loss of substance 
is in that way often made good , should a fistula persist, a plastic 
operation will be subsequently necessary Of course, if the original 
injury is a clean incision, immediate operation to close the defect is 
desirable 

In the pregnant state or when large varicose veins are present, an 
injury to the vulva may result m serious haemorrhage if there is an 
external wound, or in the formation of a large lieematoma The 
labium becomes much swollen and firm to the touch, owing to the 
coagulation of the blood , suppuration often follows, especially if the 
injury is associated with a superficial abrasion Treatment — If the 
haematoma should hinder parturition, it may be necessary to incise 
it at once and turn out the blood-clot Under other circumstances 
it may be treated by the application of cooling lotions , but should 
it persist or if suppuration ensues, operation will be required , the 
cavity is opened, emptied and stuffed with gauze to ensure healing 
by granulation 

Varor of the vulva is not unfrequently associated with a similar 
condition m the legs, or may sometimes arise as a result of block- 
ing of the external iliac vein, owing to the opening up of collateral 
branches One or two veins may become enlarged, often running 
transversely across the Mons Veneris, or large bunches of veins may 

* It 1S impossible m a work of this size to include more than a comparatively 
brief notice of the more important gynaecological conditions which encroach on 
the domain of the general surgeon As a means of distinction we have considered 
that all vaginal operations, etc , are purely gynaecological whilst those neces- 
sitating abdominal section belong as much to the general surgeon as to the 

naecologist Vuh al lesions of course may come under the care of either 
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form m the labia Pregnancy usually aggravates this condition to an 
alarming degree, and a very slight injury may determine a rupture 
of the veins Treatment — If troublesome and causing much pruritus 
or irritation, the veins may be excised under careful antiseptic 
precautions 

Vulvitis, or inflammation of the lining membrane of the vestibule, 
is due to uncleanliness, gonorrhoea, or to irritating discharges coming 
from above It is characterized by injection of the mucous mem- 
brane, by itching or smarting pam, especially on walking, and a 
secretion of mucus or muco-pus, causing the labia to stick together 
The mucous follicles may become affected, and a localized abscess 
result, situated either immediately beneath the mucous membrane 
or in the substance of the labium The treatment consists in the use 
of warm and mild astringent or antiseptic lotions to purify the part 
(eg , lotio plumbi), sitting in hot water being most beneficial At the 
same time the patient is kept quiet, and the bowels are opened by a 
saline purge When a follicular abscess forms, it should be incised 
through the mucous membrane and its cavity stuffed with a small 
portion of dressing A labial abscess should be freely opened at 
any spot where it is tending to point, and the cavity packed with 
gauze to ensure healing from the bottom 

Vaginitis may be secondary to vulvitis, or associated with an 
inflammatory affection of the uterus As a primary lesion it is 
most commonly due to injury, such as the injection of too hot water, 
or the presence of a foreign body, eg, a badly-fitting and retained 
pessary, or awkward or violent coitus Vaginitis is not generally 
a marked feature in gonorrhoea The symptoms are a sense of heat 
and pain, frequent and painful micturition, and a free muco-purulent 
leucorrhoea Complications may arise from extension upwards to 
the uterus and tubes Treatment consists m warm soothing in- 
jections m acute cases, together with hot hip-baths , m the more 
chronic types astringent injections are required 

Cysts of the Labia are occasionally seen, being due to the blocking 
of the duct of a mucous follicle, or of the more specialized vulvo- 
vaginal glands (glands of Bartholin) , they may attain considerable 
dimensions, and must be freely dissected out if causing any incon- 
venience 

Various other tumours of the vulva occur, eg, elephantiasis, 
epithelioma, etc , but have no special peculiarities 

Affections of the Round Ligament are not very uncommon Non- 
obliteration of the canal of Nuck leads to the appearance of a 
congenital inguinal henna, which is very frequent in girls and young 
unmarried Avomen In the operation required for its cure the round 
ligament is included m the ligature which encircles the neck of the 
sac A hydtocelc of the round ligament is due to a partial obliteration 
of the same structure, the patent portion becoming distended with a 
serous exudation It presents as a tense, rounded swelling just 
below the external abdominal ring or m the inguinal canal, and is 
treated by dissecting it away We have also met with a case of 
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bilocular hydrocele, m which an external canty communicated with 
a large pelvic collection of fluid enclosed m a serous membrane 
Turnouts of the round ligament are unusual, but occur in the form of 
lymphangioma and fibro-myoma An interesting instance of the 
latter was seen in a woman who was also the subject of uterine 
fibro myomata necessitating hysterectomy The tumour of the 
round ligament was as large as an orange 

Uterine Displacements — The maintenance of the uterus m its 
normal position of slight anteversion is due to the associated influence 
of many dnerse factois Displacements are caused by many lapses 
from the normal condition, eg , lack of support, as by rupture of the 
perineum, increased pressure from above, increased weight of the 
uterus, as from subinvolution after pregnancy, chronic inflammation 
or the presence of tumours, the traction of adhesions resulting from 
pelvic cellulitis, etc The most common displacements are forwards, 
constituting anteversion or anteflexion , backwards, in the form of 
retroversion or retroflexion , and downwards, giving rise to prolapse 
or procidentia 

It is unnecessary to enter into the symptoms and ordinary treat- 
ment of these conditions , but the operative treatment of them 
requires notice 

Anterior displacements require no external operative treatment 

Posterior displacements are not unlrequently dealt with by 
operations through the anterior abdominal wall Two chief methods 
are employed, viz , shortening the round ligaments and hysteropexy 
Shoiiening of the louitd ligaments can be undertaken as an extra- or as 
an mtra-peritoneal procedure (i ) Alexander’s operation is extra- 
peritoneal, and suitable only for uncomplicated cases The inguinal 
canal on each side is exposed and the external oblique slit up, the 
round ligament is identified, isolated, drawn taut, and the slack portion 
cut away , the posterior end is then fixed m the canal by sutures, which 
also serve to close it , the external oblique is also carefully sutured 
(11 ) In the intra-abdominal operation a complete ini estigation of 
the pelxic viscera is possible A small median incision is made, 
the round ligament on either side is isolated, doubled over, and 
stitched to itself so as to remove all slackness This latter opera 
tion is probably much the more satisfactory of the two Of course, 
the additional use of a suitable pessary may be desirable 

Hysteiopexy, or the fixation of the uterus to the anterior abdominal 
wall, is a procedure that must be cautiously undertaken in married 
patients who have not reached the climacteric An incision 2 or 
3 inches m length is made immediately above the symphysis, and 
the fundus uteri is drawn forwards by a volsellum Three silkworm 
gut stitches are inserted through the abdominal parietes and perito- 
neum, and also through the body of the uterus just posterior to its 
axis The stitches should include about | inch of the uterine wall 
in their grasp, and go about J inch deep On drawing them tight, 
the uterus is fixed forwards against the abdominal wall and contracts 
a lesions In some cases it may be desirable to scarify the uterine 
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wall before tying the stitches, so as the better to determine adhesions 
As a general rule the adhesions stretch somewhat, and hence allow 
a certain degree of play, but without the likelihood of a return of 
the displacement 

Prolapse of the Uterus is most commonly associated with a 
ruptured perineum and chronic metritis The anterior vaginal wall 
often gives way first and brings^down the bladder, causing consider 
able dysuna or vesical irritability , and s then the uterus itself 



Tig 46S — Incision for Repairing Tig 469 — Vaginal Flap dissected 
Ruptured Perineum up 1 rom Recto vaginal Septum and 

drawn Forwards 

Some of the sutures are introduced 

descends, and may even protrude from the vulva, the vagina being 
turned inside out, and its walls becoming dry like skin, and perhaps 
ulcerated from persistent irritation Treatment varies according to 
the condition present and w ith the causes The uterus, if enlarged 
and inflamed, may need to be curetted so as to dimmish its bulk and 
weight The perineum, if defective, must be repaired by one of the 
many forms of perineoplasty now m vogue Possibly the introduc- 
tion of a suitable pessary may suffice to keep the uterus in place for 
a sufficient time to allow the uterine supports to regain their tone 
In some cases hysteropexy will be indicated, but m the worst forms 
"vaginal hysterectomy, combined with some operation to dimmish 
the size of the vaginal canal, may be required 
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The opeiation for repenting a uipimcd penneum necessarily varies 
with the extent and completeness of the tear Obstetricians should 
always endeavour to stitch up these ruptures immediately after 
labour, as the parts aie then very insensitive, owing to the stretching 
which they haie suffered, and patients are \eryloth to undergo a 
secondary operation soon after The plan usually adopted for 
remedying a defect which does not quite extend to the anus is indi 
cated m Figs 468-470 An incision is made skirting the posterior 

vulval margin, and extending for- 



wards on either side to the ter- 
minations of the nymphai By 
deepening this the posterior vaginal 
wall can be separated from the 
rectum, great care being taken not 
to encroach on either cavity and 
the flap thus produced is drawn 
forwards The wound is then 
stitched up transversely, and an 
effective perineal body produced 
A more extensive intra-vaginal 
operation is needed when the rent 
involves the anal orifice 

Uterine Tumours 

Fibro myomata are by no means 
uncommon, developing during 
sexual activity, and causing symp- 
toms partly from their location m 
the uterus, partly from the size 
which they may attain Any part 
of the uterus may be affected 
primarily, but they generally 


Fig 470 — Operation for Repairing originate in the substance of the 
a Ruptured Perineum completed wall, and that usually the posterior 

wall , if they remain in this rela- 
tion, they are known as mteistitial or mtuimmal fibroids (Fig 471, 1) 
When they are situated near the inner or outer uterine wall they 
may project either into the uterine or peritoneal cavities, constituting 
the submucous (2) and subserous (3) fibroids Occasionally they become 
pedunculated, and then a fibroid polypus of the uterus may develop, 
and project through the os into the vagina, where it may undergo 
strangulation or torsion, and may slough away or become acutely 
inflamed A pedunculated subserous fibroid may similarly become 
twisted or inflamed, and then may either slough, or may gain 
adhesions elsewhere, eg, to the omentum, and finally become 
separated from the uterus 


The actual stnichuc of these tumours varies slightly, but they are 
a more or less of a fibro myomatous nature, 1 e , they consist of 
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muscle fibres similar to those of the uterus, with a varying amount 
of fibrous stroma and bloodvessels Occasionally they are very 
hard and not specially vascular , in other cases they are more soft 
and more vascular, and then usually grow more quickly They are 
surrounded by a capsule of varying density, which is often the seat 
of many enlarged veins, and if these are ulcerated into, considerable 
haemorrhage follows The uterus generally becomes hypersemic 
and enlarged, and the mucous 
membrane thickened , not un 
frequently endometritis is present, 
and the inflammation may spread 
up to the tubes, causing pyosal- 
pin\ 

Various secondary changes may 
occur in uterine fibroids They 
may become cidematous, or undergo 
cystic degeneration, as a result 
of defective nutrition, and that 
generally m young people , fibro 
cystic disease of the uterus is 
thereby determined Occasionally 
in old women, where the ex olution 
of the growth has long ceased, 
cahaicous Aegcnei ation occurs, and 
the growth is converted into a 
stony mass Inflammation and 
pyogenic infection, with perhaps 
abscess formation, may follow 
abrasion of the mucous membrane 
with a sound, and sloughing of the 
growth may result either from 
an inflammatory attack or from 
defective blood - supply It is 
possible that saicoma may supervene in some few cases, but the 
association is not yet absolutely proven 

The Symptoms vary much m different cases, but are mainly those 
of hamiorrhage and pressure Hecmoirhagc occurs either as a pro- 
longation of the normal menstrual periods (menorrhagia), or as a 
chrome and persistent effusion of blood (metrorrhagia) It may be 
absent in subserous and interstitial fibroids, and is most marked in 
the submucous variety, in which the endometrium is congested and 
succulent The amount of blood lost may dram the patient, who 
looks anaemic and dehydrated There may be but little pain in the 
subserous variety, unless the growth becomes twisted or impacted m 
the pelvis When the tumour projects upwards into the abdomen, 
nothing but a sense of weight is experienced unless the size is so great 
as to encroach seriously on the \iscera When the growth is mainly 
pelvic, and especially when a fibroid of the cervix extends sideways 
into the broad ligament, or when impaction occurs, the symptoms may 



Fig 471 —Diagram of Uterus with 
Tibro-mxomata 

1 Interstitial fibroid 2, submucous 
fibroid , 3, subserous fibroid 
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be very distressing Vesical irritability may be very marked, and 
micturition may be painful and difficult Tenesmus or constipation 
may arise from pressure on the rectum , hydronephrosis, when the 
ureters are compressed , and severe neuralgic pain down the leg, 
should the pelvic nerves be encroached on The presence of a poly 
poid submucous growth is likely to cause violent e\pulsive contrac 
tion of the uterus 

The Diagnosis is made by palpation, digital examination, and the 
use of the sound Bimanual examination should reveal the size and 
shape of the uterus, and much useful information can often be ob 
tamed by a combined vaginal and rectal examination The sound 
will determine the increased length of the uterine canal, which is often 
in addition twisted 

The Prognosis has to be considered carefully in every case before 
determining for or against operative treatment The majority of the 
cases improve at the menopause, the growth shrinking and the 
haemorrhage ceasing , exceptions to this rule are, however, not un- 
known It is therefore obvious that if the patient is approaching 
the climacteric and the symptoms are not grave, it may be advisable 
to wait for that event On the other hand, if the condition occurs 
in a young woman, and especially if the haemorrhage is sufficiently 
severe to necessitate prolonged rest and more or less chronic in- 
validism, operation is certainly desirable Of course, the existence 
of severe haemorrhage, or of symptoms of pelvic pressure, would at 
all ages justify operation 

Treatment — If the symptoms are not such as to warrant operation, 
all that is required is that the patient should rest at the menstrual 
periods, and that ergot and iron should be administered if necessary 

Operative Treatment consists in either the enucleation of the tumour 
or the extirpation of the uterus, and the removal of the ovaries and 
tubes 

(1) Myomectomy, or the enucleation and removal of the tumour 
apart from the uterus, is only suitable under special circumstances 
When the growth projects into the uterus or vagina as a polypus, the' 
vaginal route may be adopted, the cervix is dilated if need be, and 
after incising the mucous membrane, the growth can be enucleated 
by the finger A subserous fibro-myoma can similarly be removed 
without difficulty if it be thought desirable Not unfrequently this 
condition is met with in laparotomies for other conditions, and the 
surgeon may think it desirable to remove the growth A longitudinal 
incision down to the capsule and a sweep round of the finger usually 
suffices to enucleate the tumour, and that with very little bleeding 
Two or three deep stitches may be introduced into the uterine sub- 
stance, and the peritoneum adjusted and apposed by superficial 
stitches No drainage is required as a rule 

(2) Abdominal Hysterectomy for fibroids is a most successful pro 
cedure It may suffice to remove the organ through or above the 
cervix (supra-v aginal hysterectomy), or it may be needful to include 
the cerv ix m the mass that is removed (pan-hysterectomy) The 
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procedure is identical up to a certain point, but the latter operation 
is rather the longer, and the dangers are a little greater 

The patient must be carefully prepared as for any other abdominal 
operation (p 960), but in addition the pubes and vulva must be 
shaved and thoroughly purified , the vagina should be douched for 
some days previously, and an antiseptic dressing worn, and if need 
be the uterine canal should be curetted and disinfected with some 
powerful antiseptic 

After anaesthesia has been induced, the Trendelenburg position is 
adopted, and an incision of suitable length made in the median line 
The parts are then carefully explored, and if no adhesions exist, 



Fig 472 —Diagram of Uterus, Vagina, and Broad Ligament, seen from 

in Front 

O A , Ovarian artery , U A , uterine artery U , ureter The dotted lines represent 
the division of the broad ligament in hysterectomy according to whether or 
not the ovary is removed The continuous dark lines crossing the uterus 
indicate the incisions through the uterine substance in supra-vaginal 
hysterectomy 

an abdominal cloth is packed in over the intestines in order to 
protect and keep them from exposure and injury If adhesions to 
omentum or gut are present, they must be carefully divided , it is, 
of course, most desirable that a complete peritoneal envelope 
should be secured for any adherent organs , omental grafts may 
be sometimes useful m this direction T he uterus is now lifted up 
and drawn into the incision, and for this purpose Doyen’s myoma 
screw is most useful 

The broad ligaments aie then examined, and a decision made 
as to whether or not the ovaries and tubes are to be saved It 
is certainly desirable that in a young woman an effort should be 
made to retain at any rate one ovary, thereby avoiding the nervous 
symptoms often determined by an acute artificial menopause The 
lines of section of the broad ligament under these two conditions are 
indicated diagrammatically m Fig 472 
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A pedicle needle carrying a sufficient length of well-boiled silk is 
carne hrough the round ligament so as to secure the ovarian artery 
anc veins, and tied as far away from the uteius as possible, a broad 
igament clamp may then be placed in position close to the uterus 
f a , s , tQ , Prevent venous regurgitation, and the broad ligament is 
,/ vl , e halfway down It is often ^possible and desirable to pick up 
the divided end of the ovarian artery on the face of this section and 
secure it separately, whilst the little artery which accompanies the 
roun igament should also be carefully secured The ovarian artery 
on the other side is next dealt with m a similar fashion A trans- 
verse cut is now made across the front of the uterus, involving merely 
e serous membrane, and connecting the two ends of the incisions 
m t le broad ligaments , the peritoneum below this transverse cut 
is etached, together with the bladder, from the cervix, and the mtra- 
lgamentary space is thereby opened up on either side In this will 
e ound the uterine vessels, and it may be possible to see and 
iso ate the uterine artery before securing it by ligature Care must 
, e ven in this part of the operation to keep close to the uterus, as 
le ureter comes forwards from behind under the uterine artery to 
reach the bladder, lying about the level of the os internum The 
uterine vessels are in this way carefully secured and divided 

I he uterus is now merely held by the connection between the 
vagina and cervix', and the peritoneal reflection in Douglas’s pouch 
it a supra-vaginal operation will suffice, the surgeon cuts across the 
neck of the uterus m such a way as to fashion two flaps, and 
finally the peritoneum behind is also divided A few small vessels 
will probably need to be secured on the face of the uterine stump 
us having been effected, the uterine flaps are stitched carefully 
together so as to bury the open cervical canal , the uterine stump is 
then covered in by uniting the divided portions of peritoneum This 
line of sutures is carried up on either side so as to secure the two 
layers of the broad ligament , the final result is that the pelvic floor 
is covered m by a continuous layer of peritoneum, showing a closed 
incision which runs transversely from one side to the other The 
usual peritoneal toilette follows, and the abdomen is generally closed 
entirely, no drainage being required 

When the fibroid tumours involve the cervix, it may be necessary 
to perform pan-hysterectomy The operation follows along the lines 
indicated above, up to the securing of the uterine vessels It is then 
advisable to open into the posterior vaginal cul-de-sac, and enucleate 
e cervix from its surroundings from behind forwards, keeping very 
near to the uterus at the sides so as to avoid the ureters, and keeping 
c eai o the bladder m front Several vessels derived from the 
in£ i art , enes W1 ^ require to be secured in this proceeding The 
+ n . 16 P e \' 1C fl°or is closed much m the same way as before, 
u ,._i 5 s ° com pIetely as regards the vaginal walls, a small lamp- 
Dentnnm!«° iodoform gauze being introduced between them The 

side to Hip 1S SU Urec ^ con tmuously over the gauze, and up on either 
side to the upper extremity of the broad ligament 



SURGERY OF THE r EM ALE GENITAL ORGANS 1275 

In either case a pad of antiseptic dressing is maintained over the 
vulva for a time, and in pan hysterectomy it is advisable to douche 
the vagina daily The gauze packing is removed on the third day, 
and another strip introduced The results of this operation are most 
satisfactory, and the death rate comparatively small 

(3) Double Salpingo -oophorectomy (removal of ovaries and tubes) 
was at one time much practised m the treatment of uterine fibroids, 
and certainly had the effect of checking haemorrhage and diminishing 
their growth by determining an artificial menopause At the same 
time, the patient is not relieved of the mcubus of the growth, and 
hence the operation is now but seldom employed, except as a part of 
a complete hysterectomy 

Sarcoma of the Uterus is not of very common occurrence It may 
be a secondary development following on fibro myomata, or may be 
primary In most cases it occurs as a solid, firm tumour, consisting 
of spindle cells, but more vascular and a little softer than the majority 
of fibroids , m others it is of a softer consistency, and may be associ- 
ated with myxomatous development It almost always involves 
the body of the organ, the cervix being unaffected , and it may 
either attack the mucous membrane primarily as a diffuse infiltra- 
tion, or constitutes a more localized growth in the muscular tissue 
Secondary deposits occur m the vagina and elsewhere, and the case 
runs a fnore rapid course than a simple fibroid, although the 
symptoms are much of the same type There is, however, more 
discharge from the vagina, which may contain debris of the growth, 
and becomes somewhat offensive Treatment consists in pan- 
hysterectomy 

Carcinoma of the Uterus is the most common form of cancer in the 
female, accounting for over 30 per cent of the deaths from this 
disease It follows the usual rule as to age, being uncommon under 
thirty years, and most frequently seen between the ages of forty 
and fifty It generally occurs in multipart, and is probably 
associated with lacerations of the cervix and inflammatory erosions 
dependent thereon The site of origin is usually the cervix, the 
body being comparatively seldom affected primarily 

Cancer of the cervix starts (1 ) as a nodular overgrowth of the 
glands imbedded m its substance , (11 ) as an epithelioma of the 
vaginal portion, projecting into that passage as a malignant papil- 
loma , or (111 ) as a diffuse affection of the cervical epithelium and its 
glands, and hence is most frequently of a columnar celled type In 
all these cervical forms the vagina is early affected , the disease 
spreads more slowly up towards the body of the uterus The 
atrangement of \essels and lymphatics will explain the fact that 
invasion of the broad ligaments is early , these structures become 
infiltrated and rigid, fixing the uterus, and pressure phenomena upon 
the lectutn, bladder, or pelvic vessels and nerves, will sooner or later 
be manifested Destructive ulceration follows, and the bladder or 
lectum may be laid open, and empty their contents into the vagina, 
xv Inch 111 the noist cases becomes an evil-smelling cloaca Adhesive 
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inflammation serves to protect the peritoneal cavity, which is not 
often opened up 

Carcinoma of the body of the uterus starts in the mucous mem 
brane and its glands, and rapidly disseminates and infiltrates the 
whole cavity , it also is of a coiumnar-celled type The whole 
organ may become hollowed out by ulceration, constituting a slough- 
ing cavity from which an abundant haemorrhagic discharge escapes 

In all cases lymphatic dissemination follows, involving the pelvic 
glands first, and later on the iliac, and possibly even the inguinal 
Compression of the ureters may cause hydronephrosis , the iliac 
vessels may be compressed and lead to oedema of the legs, and pul- 
monary embolus secondary to venous thrombosis has been known 
to cause death General dissemination to the viscera is not common 

The chief Symptoms of uterine cancer are pain, haemorrhage, and 
an offensive discharge Pain is unfortunately not an early manifesta- 
tion m most cases, and hence the disease has often gamed a good 
hold before the patient conies under observation As soon as the 
body of the organ is attacked, or the extra-uterine cellular tissue, it 
begins to trouble the patient , it is of an aching, gnawing, or boring 
character, and m the later stages may be so appalling m its severity 
as to necessitate the injection of huge doses of morphia As a general 
rule, it is most marked when there is comparatively little destructive 
ulceration Referred and sympathetic pains in back, breasts, and 
legs are also much complained of The haemorrhage may at first be 
merely an exaggeration of normal menstrual periods, but later on the 
loss of blood is often continuous and may be associated with horribly 
offensive muco-pus and cancerous debris The appearance of a 
haemorrhagic discharge after the menopause should always determine 
a careful local examination of the pelvic viscera Loss of flesh, 
debility, and the ordinary phenomena of a cancerous cachexia, are 
gradually developed, and to these may be added special symptoms 
due to implication of the bladder and bowel 

On vaginal examination the physical signs corresponding to the 
type of disease make themselves evident There may be merely a 
nodular thickening of the cervix , or an ulcerating papillomatous 
mass, like a cauliflower, may project into the vagina, invading the 
walls of this tube , or the finger may pass through the open os into 
a ragged hollow cavity lined by an ulcerating mass of new growth 
The most careful attention must be given as to the lateral extension 
of the growth into the broad ligament, whether the uterus is mobile 
or fixed, and whether the vaginal wall is much involved, as it is 
upon these facts that the possibility or not of operation depends 
It is useless to attempt removal when the broad ligaments are 
badly invaded, or if the vaginal wall is extensively implicated, 01 
the uterus firmly fixed to bladder or rectum 

In early doubtful cases where the os is ulcerated to a slight extent, 
a portion of the growth should be snipped away, and submitted to 
microscopical examination 

Radical Treatment is only practicable when the disease has not 
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extended too far Formerly gynaecologists used to practise amputa- 
tion of the cervix when the disease was apparently limited to this 
region In the light of modern pathology such a procedure is un- 
scientific and insufficient, and clinical experience has shown that the 
only operation which should be considered ~is complete hysterectomy 
Hysterectomy for carcinoma uteri may be performed by the vaginal 
route or through the abdomen (1) The vaginal operation is possibly 
a little safer, but has the objections that the broad ligaments cannot 
be dealt with quite so satisfactorily, and that should adhesions exist 
it will be difficult or impossible to deal with them However, in 
simple early cases it will suffice, and, indeed, when the disease is so 
extensive as to need more than a vaginal procedure, it has probably 
gone so far as to be practically inoperable For details of this opera- 
tion, gynecological text-books must be consulted (2) Abdominal 
hysterectomy may be occasionally required, but operations which 
include removal of pelvic glands and extensive dissections will 
probably do little good, and may, indeed, aggravate the trouble by 
opening up fresh planes of tissue to infection In any case the whole 
uterus must be removed, and it is advisable to thoroughly curette and 
purify the os and uterine cavity before commencing (3) A combined 
vaginal and abdominal operation is sometimes undertaken when the 
disease has attacked the vaginal wall beyond the margins of the 
cervix The greatest care must be taken not to injure the bladder 
or rectum, and not to divide or ligature the ureters 
Palliative Treatment in inoperable cases consists in staying the 
haemorrhage, keeping the parts as free from sepsis as possible, and 
combating pam by morphia In some cases it may be permissible 
to curette the diseased structures, thereby removing protuberant 
masses which interfere with the escape of the discharge 
Finally, a word must be added to emphasize the fact that the 
constant association of this disease with a torn and eroded os suggests 
the possibility of picvcnUon by attending to such lesions and not 
allowing them to persist indefinitely without treatment 

Chono epithelioma ( Syn Deciduoma malignum, Syncytioma maligna, etc ) is 
an interesting condition to winch considerable attention has been directed of 
late It consists of an overgrowth of the chorionic \illi, which constitute a soft 
bleeding tumour invading and thinning the uterine wall, and insinuating itself 
into the venous channels, so that general dissemination of the growth is an earl} 
manifestation the lungs being usuall} involved first The growth is a soft 
succulent papillomatous looking mass involving the bod} of the uterus and 
not unfrequentl} the fundus and bearing a close resemblance in structure and 
ph}sical characters to a vesicular mole in fact, it may be looked on -as a malig- 
nant form of this structure The characteristic histological feature is the presence 
of laige s}nc}tial cells derived from the outer la}ers of the chorionic villi, which 
appear as masses of protoplasm containing many dark nuclei in addition to 
these aie man} smaller cells, irregular in shape, unusuall} rich in gl} cogen, and 
in which division by kar}okinesis is the rule It is unusual to be able to demon 
strate t}pical chorionic villi in the mass but the peculiar cells are evactl} similar 
in nature to those which occur in the villi Ovarian changes are not unfrequentl} 
observed, in the shape of multiple C}sts due to degeneration of the corpora lutea 
The clinical features of a chorio epithelioma are fairl} characteristic Occa 
sionallv the disease follows a normal pregnancv and is apparentl} due to the 
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P-r,! encc ° f a portion of the placenta! tissue, which takes on malignant action 
1 peculiar tjpe In the great majority of cases, however, it is preceded by 
l?I !S< : ai i ria ^ e , at ^ fairi )’ earlj date, and perhaps a vesicular mole of some size is 
o\ea The hmmorrhagic discharge does not cease, but continues and may 
ecome exaggerated Retention of placental tissue is usually diagnosed, and as 
, ie u ^ eni s is curetted, if on microscopic examination of the scrapings the 
c laractenstic cells of a chorio epithelioma are found, no delay is permissible, but 
ie uterus must be removed at once Should the case be left, the haemorrhagic 
c isc large increases, the uterus becomes enlarged, and evidences of secondary 
c eposi s appear, especially in the lungs The nature of this growth is \ery 
ma ignant, and the patient quickly succumbs Ti ailment consists in abdominal 
lys erectomy, which should include the ovaries, and if the case is taken before 
dissemination has occurred, theie is good hope of success 

Affections of the Fallopian Tubes 

Pyosalpmx, or an accumulation of pus m the Fallopian tube, is 
the result of infection of its lining walls either with gonococci (the 
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Fig 473 — Pyosalpinx, showing the Fallopian Tube bent over on 
Itself (King's College Hospital Museum ) 

1, Ovary , 2, uterine end of tube 

commonest cause), or with pyogenic organisms spreading from a 
septic uterus after a miscarriage or confinement, or occasionally with 
the tubercle bacillus The process is usually chronic or subacute , 
if it should commence acutely, the symptoms are so blended with 
those of the accompanying uterine or peritoneal inflammation as to 
he scarcely distinguishable Both tubes are usually affected 

1 he inflammation, whether acute or chronic, usually results in 
bloclvmg, i an< ^ P er ^ a P s complete and permanent closure, of both ends 
fh ^ % tu ” e ’ t * le abdominal ostium may be closed by fibrin or by 
ie adhesion of the fimbriated extremity to surrounding viscera 
1 j ension °‘ the tube follows, and it frequently becomes elongated 
-,A, aC L US 473) . J t may contain a considerable quantity of 
become containin g organisms at first, may in time 

me tenle> the S erms d W out The distended tubes gam 
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adhesions to surrounding parts as a result of plastic peritonitis, and 
the abscess may burst either into the vagina, into one of the sur- 
rounding viscera (bladder, rectum, or small intestine), or into the 
general peritoneal cavity 

Clinical History — In the acute stage, which is occasionally seen in 
gonorrhoeal and septic cases, the symptoms are practically those of 
pelvic peritonitis The patient lies m bed with the knees drawn up , 
the temperature is raised, and there may be one or more rigors , the 
lower part of the abdomen is intensely tender, and vaginal examina- 
tion reveals little but a generalized painful rigidity and infiltration 
of all the parts Under suitable treatment these acute phenomena 
gradually subside, and the patient then begins to manifest the signs 
of a chonic salpingitis, which in the majority of cases constitute the 
initial symptoms Pam is perhaps the chief manifestation, and this 
is sometimes of a continuous dragging type, referred to the back and 
increased on any exertion, or it may only be noticed to any extent 
at the periods Not unfrequently the patient is laid up for a week or 
ten days at a time with these phenomena If many adhesions are 
present, micturition and defecation may also be very painful The 
patient is unable to take much exercise, and may walk in a peculiarly 
cautious manner, bending forwards so as to relax the abdominal 
muscles and possibly guarding the lower abdomen with her hands 
All these symptoms are increased at the menstrual periods, which 
are profuse and prolonged, and accompanied by some rise of tem- 
perature When a well-marked collection of pus is present, a hectic 
type of temperature may persist, and the patient shows signs of 
septic poisoning The bursting of the abscess into the vagina or one 
of the viscera may cure the case, if a sufficient exit to the pus is 
thereby provided V aginal examination demonstrates the enlarged 
and tender tubes , the uterus itself loses some or all of its mobility, 
and the vaginal vault may feel hard and rigid 

Treatment m the acute cases consists of rest in bed, fomentations 
to the abdomen and hot vaginal douches, together with opium, if 
need be, for the pain In the great majority of cases, which are 
chronic, the only treatment is removal of the tube and its contained 
pus This may be a simple procedure, or an operation of the greatest 
difficulty, according to the numbei and nature of the adhesions 
present It must be remembered that, although the pus m an 
old-standing case is likely to be sterile, one cannot rely on this 
occunence, and hence every precaution must be taken to guard 
against infection It may be possible m some cases to save one 
or both ovaries, and this is certainly desirable in order to protect 
the patient from the discomforts of an acute menopause In a 
few favourable cases the pus can be reached through the vaginal 
\ault, and an mtra-pentoneal operation is thereby aioided , but the 
indications must be very clear and precise before this method of 
approach is adopted 

Hydrosalpinx is a condition in which the Fallopian tube is distended 
■with a mucoid secretion, due to the existence of a chronic mflamma- 
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tion, which has extended from the uterus, and led to the closure of 
the abdominal and vaginal openings of the tube A collection of con- 
siderable size may result, and needs to be dealt with by laparotomy 

Tubal Gestation is a condition m which the impregnated ovum 
commences to develop in the Fallopian tube instead of in the uterus 
The causes of this condition are quite unknown, but it may be due 
to a kink or twist of the tube, whereby the onward passage of the 
ovum is prevented Ectopic gestation also occurs within the peri- 
toneal cavity or in connection with the ovary, but these conditions 
are always looked on as secondary to a primary tubal gestation, the 
foetus having escaped from the tube Any part of the tube may be 
affected, and hence three forms are described, viz , (i) the interstitial 
or tubo-uterme, where the growth encroaches on the uterine Avail , 
(2) the true tubal , and (3) the tubo-OAmrian or infundibular, Avhere 
the outer end of the tube is affected 

The muscular Avail of the tube stretches and at first becomes 
hypertrophied , the mucous lining is turgid and congested, and 
transformed into a decidual membrane In time the muscle fibres 
disappear and are replaced by fibrous tissue, and at the placental 
site atrophy occurs, so that sooner or later rupture of the tube 
follows, and then the ovum either escapes into the abdomen or into 
the substance of the broad ligament, and may die or continue its 
deA'-elopment, the placenta possibly gaining a fresh attachment to 
intestines or other structures Concurrently with these changes m 
the tube, the uterus enlarges and becomes lined by a decidual mem- 
brane, but is relatively much smaller than usual , at fwe months it 
is a third smaller than m an mtra-utenne pregnancy, and at full 
term is about 4 to 6 inches long Not unfrequently the rupture of 
a tubal gestation is accompanied by the discharge of a complete 
cast of the uterus, from which a lochial secretion escapes for a time, 
and Avhich undergoes involution 

The clinical history of an ectopic gestation vanes very much m 
different cases The general signs of pregnancy are present, but 
may not be quite typical , the breasts are enlarged , vomiting may 
occur , but the menses are not ahvays completely stopped Examina- 
tion in the early stages might indicate the presence of a Avell defined 
moveable mass on one side of the uterus, if the gestation be un- 
ruptured 

In the early months the great danger is that of nipt me of the tube, 
and possibly death from haemorrhage Two forms are described 

1 Primary Intra-pentoneal Rupture, Avhich usually occurs about 
the sixth to the eighth Aveek The tube gwes'Avay before the in- 
creasing tension of the ovum, and looks almost as if torn m half 
Severe hemorrhage folloAvs, and the patient either succumbs, or 
recoAers to suffer, perhaps, from a similar condition a feAV days later 
In a feiv cases the ovum regains a vascular connection m the 
abdomen and continues its development, but generally the pregnancy 
comes to an end and the ovum dies The symptoms are alarming in 
the extreme The patient is seized Avith seA^ere cutting mtra- 
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abdominal pain which is referred to the pelvis, and becomes 
white, faint, and collapsed The lower part of the abdomen is 
exquisitely tender, and the muscles are held rigid and tense The 
actual presence of blood in the peritoneal cavity can rarely be 
demonstrated, but the amount lost is often very great If the 
patient survives, she is left in a feeble condition, and often suffers 
from pyrexia for some days, whilst the pam gradually diminishes 
A recurrence of the bleeding may bring the patient into the direst 
peril , but if it does not recur, absorption commences and may 
progress uninterruptedly, ot a pelvic hsematocele may result, and 
this may persist indefinitely or undergo suppurative changes and 
require operation 

2 Primary Extra-peritoneal Rupture occurs when the chief develop- 
ment has been downwards and inwards between the layers of the 
broad ligament The catastrophe is m these cases somewhat later 
than in the former class, rupture being delayed sometimes till the 
seventh to the twelfth week The loss of blood is necessarily not 
so great, and the general symptoms are less severe On vaginal 
examination the blood tumour can probably be detected by the side 
of the uterus The ovum usually dies, and absorption may follow , 
but not uncommonly sepsis supervenes and an abscess forms , in 
other cases a secondary rupture into the peritoneal cavity follows, 
being associated with the ordinary symptoms of this condition 

Comparatively few ectopic pregnancies continue aftci the fouith month, 
but should the ovum escape the earlier dangers that surround it, 
its development may continue either in the tube (very rare) or in the 
abdominal cavity The usual phenomena of pregnancy are present, 
but with modifications The breasts are less full than usual , the 
movements of the child under the abdominal wall may be too obvious 
to the naked eye , the abdomen is asymmetrically enlarged, and the 
long axis may even be transverse , palpation of the foetus may be 
unduly easy, and the placental souffle exaggerated or misplaced 
At full term, or possibly a month or two before it, a form of spurious 
labour occurs, followed usually by the death of the foetus The 
abdominal swelling diminishes in size, and the uterus undergoes in- 
volution with a lochial discharge The foetus is either encapsuled, 
and may be either mummified, calcified (then constituting a htho- 
pcdton), or transformed into adipocere , suppuration sometimes ensues, 
and the disintegrated foetus may find its way out through abscesses 
which burst into the hollow viscera or externally 

Treatment of a Ruptured Tubal Gestation — In these cases the 
dangei to the patient is that ot haunonhage, and it is obvious that 
the rules that guide us elsewhere apply here — viz , that the bleeding 
point should be exposed and the torn vessels secured Owing to the 
fact that the hannorrhage is concealed, it is possible for the patient 
to pass into such a condition of collapse as to render operative treat- 
ment almost impracticable In such cases it may be feasible to 
improve her condition by the infusion of salt solution so as to justify 
operation In other cases v\ here the patient has had one attack of 

Si 
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haemorrhage from which she is recovering, the question of operation 
is quite open to discussion on the one hand are the facts that no 
further trouble need arise, and that the liBematocele may be absorbed 
on the other hand the haemorrhage may recur, or the haematocele may 
suppurate It is probable that operation m all cases is perfectly 
sound advice, especially as one cannot be always certain that the 
ovum is dead (although the passage of a cast of the uterus suggests 
it), and it is desirable that it should not continue its development in 
the peritoneal cavity In careful aseptic hands the risks of operation 
are \ery small It goes almost without saying that if a diagnosis 
of tubal gestation is made prior to rupture, the tube should be at 
once removed 

Operation for inti a-pci itoncal rupture must not be delayed, 
possibly it may be wise to commence intravenous infusion before 
opening the abdomen, and to allow an assistant to continue the 
process The patient is placed m the Trendelenburg position , a 
median incision is made aboi e the pubes , an abundant escape of 
blood and clots is likely to follow, but the hand is thrust firmly down 
so as to distinguish the uterus, and thence passes to the ruptured 
tube, which must be giasped by the uterine attachment and a 
haemostatic clamp at once applied , the other end is then sought 
for Both portions are removed, and the bases securely ligatured 
The intra-peritoneal clots may be cleansed away or left according to 
the condition of the patient, and the abdomen either closed entirely 
or a dram inserted The subsequent treatment is that for all forms 
of haemorrhage 

*1 he operation for an cxtta-ftenfonca! rupture is slightly different 
in its characters, since it is usually not undertaken for haemorrhage, 
but in order to remove the products of gestation, to rehe\ e the 
patient from pam, and to prevent a long and tedious convalescence 
whilst the hasmatocele is absorbing The possibility that sepsis may 
have already reached the sac must not be lost sight of A median 
laparotomy is performed m the Trendelenburg position, and the 
viscera securely walled off by sterile gauze Intestinal adhesions 
may be present, and must be cautiously loosened so as to expose the 
sac of the hasmatocele This may give way during the manipula- 
tions to separate the intestine, or may need to be incised or tapped 
with a trocar The mass is then isolated, its vessels tied, and com- 
plete removal follows , or it may be necessary to evacuate the 
contents and dram or pack the cavity, especially when the blood has 
burrowed deeply into the pelvis between the layers of the broad 
ligament 

When suppuration has occurred, the abscess must be treated on the 
same principles as guide us m the treatment of a pelvic peritonitis 
It may be possible to open and drain from the vagina, or the abscess 
may have to be dealt with from above 

For the treatment of ectopic gestation which persists after the 
fourth month, we must refer readers to larger textbooks 
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Cysts of the Ovary and Broad Ligament 

Many different forms of cyst are developed in this region, and their 
origin from an embryological standpoint has been already alluded to 
(p 218) The following classification may, however, be useful 
I Cysts directly connected with the Ovary 

1 True ovarian cyst, single, multiple, or proliferating 

2 Paroophoritic cyst with papillomatous developments 

3 Corpus luteum cysts 

4 Ovarian dermoid or teratoma 

5 Malignant ovarian cyst (usually carcinomatous) 

6 Ovarian hydrocele 



Fig 474 — Proliferating Cvsto adenoma of the Ovarv (King’s 
College Hospital Museum ) 

The mam cyst has been laid open to show the smaller cjsts which project into 

its cavity 

II Cysts of the Broad Ligament 

1 Parovanan cysts 

2 Cysts of Kobelt’s tubes 

3 Cyst of Gartner’s duct 

4 Fallopian tube cysts 

5 Lymphangiomatous developments 

True Ovarian Cysts, or, as they should perhaps be better termed, 
the cysto-adenomata of the ovary, are usually multilocular swellings, 
involving one or both ovaries (more commonly the former), and 
arising from the tubular ingiovvths of the ovarian epithelium or from 
the Graafian follicles As the swelling increases, the walls between 
the loculi thin out and may be absorbed , but the usual appearance 
is that shown m Fig 47 4, wheie rounded c)st like masses are seen 

Si — 2 
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projecting within the larger cyst, which has been laid open The 
fluid is of a tenacious character, somewhat similar in type to mucin, 
and usually of a yellowish-white colour , if haemorrhage has taken 
place into the cyst, the colour is of course modified 

The size of these cysto adenomata varies enormously , they may be 
small as an orange, or large enough to compress the abdominal 
contents and interfere seriously with respiration The largest cyst 
of this type we have dealt with contained 32 pints of fluid , the 
patient was 65 inches in circumference, and^her legs were dripping with 
dropsy , she had been unable to lie down m bed for many months 


I 


O’v 


- _ ' > ' "-W.“ 

■V C v < T 7t > & L ■■ , ^ 

.r . 

ft 1( ' >a\ , '> 


Tl 

fay 

\ 


V If >y 
{ l ^ 



Fig 475 — Ci sx of Ovari (Paroophoritic) with Proliferating Papillo- 
matous Intra-ci stic Growths (King’s College Hospital Museum ) 

The walls of the growth vary m thickness and substance, sometimes 
there is a considerable mass of newly-formed epithelial tissue, which 
in time would undergo degeneration and form fresh cysts The cyst 
is covered' externally with peritoneum, and possibly adhesions to 
omentum or intestine may be present The broad ligament and 
Fallopian tube become stretched by the traction and iveight of the 
mass and constitute a well-marked pedicle, which contains the 
nutrient vessels 

Paroophoritic Cysts are very similar m character to the above, but 
contain intracystic papillomatous developments (Fig 473), which 
not unfrequently burrow through the cyst wall, and may invade the 
peritoneal cavity, and hence are semi malignant The primary 
growth may be uni- or multi locular, and m some cases large thin- 
walled cysts dei elop containing large cauliflower-like excrescences, 
w hich are covered with columnar epithelium 
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Corpus Luteum Cysts are usually multiple and not of great size, 
though occasionally they may be found as large as a fist The 
fluid contained within is more or less thick, and dark m colour fiom 
blood extravasation, and the lining wall shows a definite overgrowth 
of lutein cells The association of this type of overgowth with 
deciduoma malignum has been already mentioned 

For Ovarian Dermoids or Teratomata, see pp 215 and 217 An 
ovarian dermoid is usually unilocular , it may manifest its presence 
at an early age, or not until middle life , it grows slowly, and is 
very liable to attacks of inflammation, probably resulting from partial 
torsion, and hence adhesions between it and other parts are not 
uncommon 

Ovarian Hydrocele is a condition, rarely observed, m which the ovary 
lies m a pouch m the broad ligament, the mouth of which becomes 



Fig 476 — Cists of Kobelt's Tubes (King's College Hospital MubEUM ) 

1, Fallopian tube , 2, fimbriated extremity of Fallopian tube 3, ovary , 

4, Kobelt's cysts 

closed through the development of adhesions so that a collection of 
fluid can occur outside the ovary It is not likely to attain great 
dimensions 

Parovarian Cysts result from distension with fluid of the parovarium 
or organ of Rosenmuller, which 111 reality is the atrophied remnant 
of the Wolffian body, traces of which can often be seen in the broad 
ligament As the cyst gradually increases m size, the layers of the 
broad ligament are separated, and the ovary and tube are pushed up 
and stretched over the growth, which usually burrows deeply into 
the pelvis by the side of the uterus The cyst is generally unilocular, 
thm-walled, and contains a clear limpid fluid Its method of develop- 
ment explains the fact that it has no pedicle 

Cysts of Kobelt’s Tubes (Fig 476) are frequently seen, and are of 
little significance It is quite unusual for them to become large 
enough to cause symptoms 

Clinical History — It is unnecessary to discuss here m cxtenso the 
symptoms which arise in the earlier stages when the cyst is small and 
mtrapeh ic Suffice it that some disturbance of menstruation may 
occui, usually in the direction of menorrhagia, and that there may 
be a sense of mtrapelvic pressure or pain, and possibly some inter- 
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teience with the bladder or rectum , the latter may be more marked 
in the broad ligament cysts than in the true ovarian 

The patient is most likely to come under obscnation when the 
giowth has emeiged from the pelvis and become abdominal, and 
possibly she may have noticed that the swelling appeared first on one 
side \s it increases in size, it becomes more mesial, and pushes up 
under the anterior abdominal wall, usually displacing the intestines 
backwards and towards the sides of the abdomen Hence on inspec- 
tion the projection of the growth can often be seen, and there is no 
bulging of the flanks such as occurs in ascites Percussion elicits a 
dull note over the swelling, though the margins may be overlapped 
by intestine and give a semi-resonant note , the flanks are resonant, 
whereas m ascites the anterior abdominal wall is resonant, and the 
flanks and sides dull Very little or no modification in the percussion 
note occurs on changing the position from the dorsal to the lateral 
decubitus, whereas in ascites this produces a marked alteration On 
palpation the outline of the cyst may be easily tangible, and it may 
be felt passing down into the pelvis A tap sometimes produces a 
fluid thrill, which is most marked m the unilocular parovarian cysts, 
and often absent m the multilocular variety, unless the front of the 
mass is constituted by a single large loculus It may be possible to 
demonstrate that the mass is mobile, especially on bimanual examina- 
tion The growth is usually found to drag the uterus upwards, and 
does not project down into the formces , hence the vagina often 
appears to be very long, and the cervix is sometimes difficult to reach 
The uterus may be displaced laterally 

Pressure symptoms of various types arise, such as impaired diges- 
tion and constipation, leading to interference with nutrition, emacia- 
tion and debility , oedema of the legs is caused by pressure on the 
vena cava , the subcutaneous veins of the abdominal wall become pro- 
minent , and respiration may be considerably embarrassed Should 
even a small ovarian cyst become impacted m the pelvis, all the 
evidences of pressure may be at once exaggerated, and both rectum 
and bladder are irritable 

Complications of various types ensue, and may quickly jeopardize 
the patient’s life (1 ) Inflammation arises from a variety of causes, 
c g , traumatism or partial torsion , or the germs may gain access 
from some neighbouring viscus, eg, the appendix or Fallopian tube 
The trouble may be of a slight and localized character, and then 
merely a few adhesions are developed , or it may be a deep paren- 
chymatous affection, followed by suppuration The usual phenomena 
of intra-abdominal inflammation are manifested the patient com- 
plains of pain, and lies with the legs drawn up , the temperature 
is raised , vomiting and possibly constipation are present , and on 
palpation the growth is tender, increased in size, and possibly less 
easily defined If pus forms, it may escape into the peritoneal cavity 
or one of the hollow viscera Even if recovery follows, extensive 
adhesions may^ensue and lead to serious consequences 

(n )flToiswn_ of the cyst is predisposed to by the existence of a 
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well-marked elongated pedicle, it is impossible m the presence of 
extensive adhesions It is probably determined by irregular con- 
tractions of the abdominal muscles, and the final disturbance may 
be caused by definite traumatism From the fact that in acute cases 
the pedicle is found twisted on itself two or three times, it is obvious 
that slight attacks must have preceded the final outbreak of 
symptoms, and many of the slighter attacks of inflammation (usually 
supposed to be pentomtic in type) are probably of this nature 
Finally, the torsion becomes so severe that the circulation in the 
cyst ceases, and strangulation ensues An aseptic peritonitis follows, 
and unless relief is given in time death from generalized peritonitis 
and intestinal paralysis follows The cyst becomes enlarged and 
engorged with blood , haemorrhage may occur into its substance, 
and gangrene is likely to follow The symptoms may come on 
suddenly after some effort, or there may be no obvious cause Pam 
of a severe character is complained of, followed by shock , the 
tumour is obviously increased m size, tender and tense , vomiting 
and constipation suggest the existence of an acute intestinal obstruc- 
tion, and if the case is not seen till late and there is no definite history 
of a cyst to be obtained, a diagnosis may be difficult or impossible 
apart from an exploratory operation 

(111 ) Rupture of the cyst may be spontaneous from gradual 
thinning of the walls, or due to traumatism The results vary 
with the contents A sudden rupture leads to severe pam and 
shock , this may be followed by inflammatory phenomena and peri- 
tonitis if the contents are of a sticky colloidal character, but, when 
limpid and serous, the fluid may be absorbed, and no harm follows 
The cyst itself collapses, and is likely to develop adhesions, but the 
secreting substance persists, and the cavity may fill up again 

It is impossible to discuss fully here the Diagnosis of ovarian 
cystomata, and it must suffice to point out that the passage of a 
catheter eliminates the question of a distended bladder , that careful 
attention to the percussion phenomena, both m the dorsal and 
lateral decubitus, should suffice to determine the existence or not 
of ascites, and that vaginal examination and the passage of a uterine 
sound should exclude uterine conditions that might be mistaken 
Before the introduction of a sound it is of course essential to exclude 
the possibility of pregnancy The absence of changes m the cervix 
uteri and in the breasts, the non-existence of a uterine souffle on 
auscultation, or of a history of amenorrhoea, morning sickness, etc , 
should suffice to determine the absence of this latter condition 
Treatment for nearly all varieties of ovarian cyst is the operation 
of Ovanotomy , first performed in 1809 by Dr Ephraim McDowell m 
Danville, Kentucky, and that with success The essential idea of 
the operation is the removal of the cyst, and this may be accomplished 
either with or without tapping The size of the growth will to some 
extent determine whether or not it should be tapped, but there are 
some conditions where it is unnecessary, e g , m small cysts, and 
others where it is undesirable, e g , dermoid cysts, and the’ pro- 
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hferatmg papillomatous forms , m these latter there may be active 
cells in the fluid contents, and the escape of these into the peritoneal 
cavity (and it is not always possible to prevent such escape) may 
result in infection of the peritoneum with these cells, and a new 
development of some form of epithelial growth may ensue 

Operation — Ihe patient is prepared in the usual way, the 
abdominal wall being purified and the vulva shaved , but unless 
there is some objectionable discharge, there is no need to douche or 
pack the vagina The Trendelenburg position may be advisably 
adopted, as it enables the surgeon to get at the pedicle of the cyst 
more easily An incision is made m the middle line above the pubis, 
and the anterior wall of the cyst is exposed The finger or hand is 
swept round in order to ascertain whether or not there are any 
adhesions , if present, it may be possible to deal with them at this 
stage, but more usually it is easier to detach them later on A 
Spencer Wells trocar is then thrust into the cyst, and as the fluid 
escapes, the relaxed wall is grasped by forceps and drawn up out of 
tb» incision so as to prevent the fluid getting into the peritoneal 
cavity This end is not always attained, as the cyst wall is some- 
times so soft and friable that it splits and bursts, and any attempt 
to grasp it with forceps leads to an increased rent in its substance 
Under these circumstances the patient can either be rolled over on 
her side, and the contents scooped out by the hand, or possibly better, 
the incision is rapidly increased in length to a sufficient extent to 
allow the whole cyst to be lifted up out of the abdomen Large 
secondary cysts may be opened by the trocar through the first main 
cyst, but m doing this care must be taken not to thrust the instru- 
ment through the posterior or lateral wall of the growth The 
pedicle is now securely tied off, and any form of ligature which 
involves its transfixion will suffice It is perhaps wise to divide the 
pedicle at such a distance from the ligature that the mam ovarian 
vessels can be recognised on the stump, and an ordinary silk or cat- 
gut ligature can be separately applied to each of these , this plan 
will obviate any danger that might arise from the relaxation or 
slipping of the main ligature The other ovary is then examined and 
dealt with according to circumstances The peritoneal cavity is 
cleansed, and possibly when much of the cyst fluid has escaped it 
may be desirable to wash it out with salt solution, and the abdominal 
incision is then closed 

Broad ligament cysts (parovarian) often have no pedicle, and then 
must be enucleated after tapping The layers of the broad ligament 
are divided m a suitable manner back and front , the supplying 
vessels are secured by ligature , and the cyst wall can usually be 
freed from its surroundings without difficulty The opening in the 
broad ligament is subsequently stitched up, and probably no drainage 
\\ ill be required 

An o\ arian cyst with a twisted pedicle is treated in the usual way 
after untwisting An inflamed or suppurating cystoma must be 
dealt with according to circumstances , it may be possible to remove 
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it en masse, but incision and drainage without removal may have to 
be resorted to 

An uncomplicated ovariotomy is one of the most successful major 
operations in surgery, and the death-rate is now phenomenally small 
The presence of adhesions and other complications of course adds to 
the gravity, and increases the death-rate 

Solid Tumours of the Ovary are not very common, and consist 
of carcinoma, sarcoma, or myo-fibroma Carcinomata are solid or 
cystic , they grow rapidly, and early involve surrounding parts, 
producing a generalized carcinomatous infection of the peritoneal 
cavity with ascites Unless cystic, they are often of no great size 
Saicomata are usually more or less firm, and of the spmdle-celled type, 
thereby closely simulating the myo-fibromata , m the former, however, 
the growth is more rapid, and ascites is more likely to be present 
In all these cases extirpation should be practised, if possible 

Salpingo-oophorectomy, or removal of the ovary and its tube, is 
required m many conditions, e g , small solid or cystic tumours, 
hydro- or pyo-salpmx, and sometimes for dealing indirectly with 
inoperable carcinoma mammae The operation may be simple in the 
extreme, or one of the greatest difficulty if many adhesions are 
present The Trendelenburg position is adopted , the usual mesial 
incision is made , the ovary is secured, and silk ligatures are carried 
through the broad ligament and tied above and below to secure the 
ovarian vessels After removal of the tube and ovary, it is advisable 
to secure separately the chief vessels on the face of the stump 
Adhesions are dealt with as may be required 
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AMPUTATIONS 

By the + eim Amputation is meant the removal of some poition of the body 
which is injured 01 diseased to such a degiee as to endangei the patient’s life, 
or to preclude any hopes of its rcstoiation to a noimal, 01 c\cn useful, condition 
In tins eh ipter we shall meiclj deal with the opciation as applied to the 
extiemities, ampliations of oigans such as the bieast and penis having been 
descnbcd elsewhere Necessaty limitations of space foice us to licit the subject 
somewhat buctly 

Methods of Amputation — Since the intioduction of anaesthesia, the methods 
employed foi the pui pose of lemoving limbs have been almost i evolutiom/ed , 
theie is now' no necessity to huiiy thiough the operation, and hence many new 
pioceedings, and these sometimes of a most complicated nature, have been 



Fig 477 — Circular Amputation for the Arm, 
showing Flap of Skin turned back and 
Knife applied for Division of the Muscles 



Tig 47S — Section or 
Parts after Circular 
Amputation 


A, Shin and subcutaneous 
fat , B, muscles , C, bone 


devised Thev are in the main merely modifications of three catdinal opetations, 
the circular, the racquet-shaped, and the flap 

"-The Circular Amputation (Fig 477), although foi merly much employed, is now' 
but little used, in it the skin and subcutaneous tissues aie divided around the 
whole circumfeience of the limb by a circular sweep of the knife These are 
then retracted or dissected back like a cuff, and the superficial muscles divided 
in a similar mannei The soft parts are again further retracted, and the deeper 
muscles du ided, allowing the bone to be cleared and sawn through at a still 
highei level The end of the bone is thus placed at the ape\ of a conical hollow' 
(1 ig 47s), and can be completely covered ovei , the vessels, moreovei, ire 
div ided transv erselj The stump is not very shapely, and aftei 1 time, owing to 
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the shrinking of the soft parts, the cicatn\ is likely to become attached to the 
bone The arm is almost the only situation in which a pure circulai operation is 
ever undet taken at the present day, but 1 modified form is still occasionally 
utilized elsewhere Thus, one 01 two vertical incisions may be associated with 
the circular cut, m oidei to facilitate the removal of the bone at a highei level, as 
111 disarticulation of the hip joint by Fm neau\ Jordan’s method (p 1306) 

The Racquet-shaped Method (Fig 484, A and C) is very similar to the last- 
described modification of the cnculai In it an oval incision is made around the 
limb with one end pointed, and it necessary prolonged upwards to form, as it 
weie, the handle of the lacquet This method is useful for removing fingers and 
toes, and is also employed at the hip and shouldei joints 

A somewhat similar opeiation is known as the Elliptical or Oval Method In 



Tig 479 — Amputation or the Thigh m 
Lister’s Flap and Circular Method 

A indicates the anterioi flap , B, the 
posterior, vv Inch is half the length of 
the antcrioi , C, the line of division 
of the muscles, which is pei formed by 
utcuht sweeps of the knife 



Fig 480 — Lateral View of the 
Same Operation with the 
Skin Flaps Dissected Back 

C again indicates the line of 
division of the muscles 


it an oral incision is made around the limb, the lower 01 distal portion is then 
dissected up so as to enable the amputation or disarticulation to be completed at 
a le\el 1 little below' the proximal end The fiee convex border of the flap is then 
tut ned ov ei , and htted into the concav lty of the w ound 

The Flap Method is that chieflj made use of at the present dav in amputating 
thiough the shafts of the long bones It was formerly performed bv Uansfiuon 
111 older to sa\e time , but the bulk of muscles included in the flaps, and the fact 
tint the vessels and nerves are often sliced longitudmallv, rendei this an 
undesu able proceeding Hence it has been discarded, and the flaps are now 
usualh mat bed out superficial!} , and then raised bj dissection As a rule they 
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consist merely of skin, subcutaneous tissue and deep fascia, a little muscle being 
perhaps included towaids the base 

The best method of amputating in muscular parts, such as the thigh, is that 
known as the Modified Flap and Circular ( Figs 4792nd 480), which was onginally 
suggested by Lord Listei In this two lectangular flaps with the corners rounded 
off aie raised on opposite sides of the limb, the length of the anterior being two- 
thirds ot the diameter of the limb at the point at which it is proposed to divide 
,the bone, and the posterior flap half the length of the anterior These, consisting 
meiely of skin and subcutaneous tissues, aie dissected up , the muscles are then 
* divided circularly, being reti acted foi another half diameter The advantages of 

the flap and circular methods aie thus combined In 
cutting the flaps it is most essential that they should 
i not taper, but should remain the same bieadth 

throughout, the corneis being meiely rounded oft 

General Remarks on Amputations 

Ceitain important details must always be attended 
to by the operator when selecting an amputation 
suitable foi any particular case 

1 A Sufficient Covering is necessaiy, in order to 
piotcctthe end of the bone from injurious pressure 
If the skin weie not contractile, and if the muscles 
did not letract, it would suffice to provide two flaps, 
each equal to half the diameter of the limb at the 
point of section of the bone , but owing to the con- 
tiactility and leti action of living tissues, it is essential| 
to allow at least a diameter and a half, and sometimes* 
two diameters , in non-muscular parts the foimei may# 
suffice, but in fleshy paits, especially when amputating' 

low down in the thigh/ 
where the range of inus' 
cular contraction is much 
gi eater, the lattei It is 
usually a matter of some 
significance whence 
the flaps are derived , 
thus, a single flap, eg, 
a long aritenoi or 
posterior, is not to be 
recommended owing to 
the difficulty of main- 
taining its nutution 
Equal flaps are used in 
pai ts like the ai m, where 
the end of the stump will not be exposed to pressuie Genei ally, however, the 
nnieitoi flap is cut longci than the postenoi , as m the case of the modified flap and 
circular, or sometimes vice veisa, in the former, owing to the additional letraction 
of the muscles, a covenng equal to two diameters of the limb is provided Tcalc's 
amputation (Fig 481) consists in raising a long square anterior flap, equal in 
breadth and length to half the circumference of the limb at the point of section of 
the bone, and including 'everything down to-the bone The posterioi flap is 
™ m nature to the antenoi, but only a quaiter of its length The free end 
% th V? te ™- 1S dou bled ovei, and accurately stitched to the postenor 
( 'ig 4*2) The advantages claimed for this operation aie that the vessels aie cut 
ing, and thus the nutrition of the flaps is secuied, whilst a covenng nearly equal 
confide d'ameters of the limb is provided The great objection to the method 
length of^ii amoun t of the lnnb which has to be sacrificed on account of the 
co\erin« 1! rL unterioi flap, and hence it is rarely employed Occasionally the- 
covering ,s derived from the sffies of the limb (amputation by latent flaps ) 



Fig 481 — Teale's Amputation 
‘Operative Surgerv ) 


(Treves’ 
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2 The Cicatrix should be situated away from the end of the bone, especially 
in the lowei extremity, where the weight of the body has to rest upon the 

stump , , , , 

3 \ Dependent Opening is desirable for purposes of drainage, and to ensure 
this the anterior flap is often made longei than the posterior This, howevei , is 
not such an important mattei since the introduction of antiseptic methods 

4 All these objects should be attained with as little sacrifice of the limb as 
possible, since the higher the operation, the greater the shock to the patient 

As to the operation itself, the greatest care must be taken to maintain Asepsis, 
since muscular and fascial planes have been freely opened, and possibly the 
medullat y cavity of the bone exposed , the dangers of septic absorption under 
such circumstances are obvious Hemorrhage is pie- 
vented by previous exsanguination of the limb by 
elevating it for two or three minutes, and then applying 
an elastic tourniquet In the leg a piece of i ubber tubing 
may be employed, Samway’s tourniquet being perhaps 
the best In the arm, howevei, paralytic symptoms, 
usually involving the musculo-spual nerve, have followed 
the use of such appliances, especially when made of solid 
rubber , a flat elastic bandage carried several times 
mound the limb, and seemed by a knot or with a safety- 
pin, is all that is needed Should the tourniquet have to 
be applied close to the area of operation, it must, of 
couise, be first sterilized , it is also advisable to protect 
the skin over which it is placed by a few layeis of 
gau/c After the limb has been removed, the mam 
vessels aie at once ligatured, both artery and vein being 
separately tied It is well to isolate and draw them 
down foi a little distance, so as to make sure that they 
have not been buttonholed Any other vessels which 
can be seen are tied before the tourniquet is lemoved 
An assistant should for a time be ready to control the 
mam trunk aftei leleasing it from the tourniquet In 
some cases it may be impracticable 01 undesuable to 
apply a tourniquet, and then the mam vessels may be 
tempoiarily controlled by digital compression at some 
suitable spot whilst the amputation is completed Any 
bleeding points are rapidly secured by pressure forceps 
and subsequently tied, and the main trunks isolated, and 
clamped 01 ligatured before division 

For special methods of conti oiling the haemorihage in 
amputation through the hip-joint, see p 1306 

We hare already drawn attention to the necessity of 
not tapeimg the Haps, but of cutting them square, the coiners alone being 
rounded In dissecting them up, the deep fascia should be included with the 
flap, and the blade of the knife always turned towards the part which is to be 
removed, so that the undei surface of the flap, and with it the nutrient vessels, 
shall not be scoied Whilst dividing the muscles, the flaps must be carefully 
guaidcd bj the hands of assistants Before sawing the bone, it is recommended 
tint the pei losteum should be retracted for some distance, so as more effi- 
ciently to pronde for its nutrition , this plan should certainly be adopted for the 
humerus and femur Any irregular bony spicules left after sawing should be 
ti unnied oil with cutting pliers Attention must next be directed to the main 
nerves and to any tendons which lie exposed in the wound, all such structures 
bung cut short the nerves as high as possible It is always well to cover 
in the end of the bone by stitching the muscles together over it, and the little 
extn time expended in the introduction of these buried stitches will be well 
repaid m the increased shapeliness of the stump The incision m the skin 
is usually closed by a continuous suture, and provision made for drainage from 
? lng ’ es of the incision The dressing is applied in such a wav as to 

diavv the flaps down over the end of the bone, and a splint is generalh necessary 



Fig 482 — Teale's 
Amputation Com- 
pleted, to SHOW 
the Method of 
Suturing the 
Flaps 
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in order t o con trol the upper ends of the divided muscles and In keep them fiom 
paintufspasmodic conti actions 

~~The chi'ei Complications likely to uise in the subsequent course of the case 
are shock, leactionary hiemoirhage, and those which tesult from sepsis, these 
conditions and their tieatment have been descubcd else whet c 


In a Healthy Stump the end of the bone is rounded, and the medullaiy cavity 
closed by a layer o f compact tissue The divided muscles and tendons are either 
mcorpoi atecl in the cicatrix, 01 gain fresh adhesions to the bones The xessels 
aie obliterated as fai is the next patent blanches, whilst the ncive ends usually 
become bulbous (Fig 104, p 373), but, if suitably shortened, do not adhere either 
to the end of the bone 01 to the cicatrix, and hence give rise to no trouble A 
sufficient coveting ot noi-adheient skin and subcutaneous tissue should foim a 
pad for the proreetion of the bones 

Affections of Stumps — (a) Nlciosis of the end of the bone is sometimes the 
lesult of caielessness on the pafdof assistants, who can readily denude it of its 
periosteum by lough sponging, etc , it lardy follows if the periosteum has been 
hist redacted before the bone is divided, and pi aetically never apart fiom sepsis 
A small annular sequestrum is usually all that sepaiates, but should the inflam- 
mation spread up the medullaiy c ivitj' (septic osteomyelitis), a more extensne 
destruction of bone tissue follows (for symptoms and tieatment of which see 
P 5t>i) ( b ) Slouching of Hu cuds of the flaps oecuisin debilitated individuals, 

especially if thin skin flaps have been employed, 
01 if their nutiilion has been impaiied by 
tiauma, ot if unhealthy tissue has been mcoi- 
porated in then substance by amputating too 
close to the seat of disease 01 lnjuiy The 
piocess is usually limited in extent, and iarely 
calls foi tieatment other than keeping the pait 
dry and aseptic, the slough being then slowly 
absorbed , if sepsis is present, the consequences 
may be veiy senous, even necessitating re 
amputation at a higher level (c) A conica l 
stump results either from the flaps being~cut 
too shoit, or from the parts shi inking as a lesult 
of septic inflammation, 01 in young people from 
continued giowth of the upper epiphyseal car- 



Fig 483 —Incisions for 
Amputation of Terminal 
Phalanx or Finger 


tilage of the divided bone In bad cases the 
bone may even pioject through the integu- 
ment, and necrose, le-amputation is the only 
treatment (rf) A -~p{unfiil stump is usually due 
to the adhesion of amllbtitis-nerve end to the 


cicatrix or bone, so that it is dragged upon at each movement of the limb The 
pain is of a severe neuralgic nature, and is treated by excising the bulb, or 
re-amputation (e) A spasmodic stump sometimes occurs, being due either to 
irritation of the enlarged nei ve-ends, or to some cential cause In the formei 
instance, excision of the bulbs 01 re-amputation will cure the case , in the lattei, 
the trouble will peisist in spite of treatment, affecting fiesh groups of muscles 
after re-amputation 


Special Amputations 

Amputation of the Fingers is frequently lequired aftei machine accidents and 
similar injuries, or in neciosis following a whitlow In these cases it is often 
impossible to follow any regulai routine, the flaps being obtained fiom any 
portion of sound tissue present The following, however, are the chief plans 
adopted 

Amputation of the Terminal Phalanx is usually conducted by opening the 
oint on the dorsal aspect, and cutting a palmar flap from the pulp of the finger 
(Fig 483) 

Ixo useful result follows amputation through the first inter-phalangeal articula 
ion, since the portion left is practically fixed and useless, no tendons being 
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inserted to go\em it An operation which is sometimes advantageous consists in 
amputating through the middle of the second phalanx, so as to leave the insei tion 
of the flexor sublim.s tendon, the flaps foi such an operation being derived fiom 
anv part of the finger, and the bone divided by cutting pliers 
Kemoval of a finger at the Metacarpo-phalangeal Joint is an operation 
frequently necessary It is best conducted by means ot a lacquet-shaped 
incision (Fig 484, A), which staits ovei the knuckle, extends between it and the 
next finger, "cun es round to the palmai aspect so as to be placed a little below 
the crease in the skin at the root of the fingei (Fig 485, A), and leturns m the 
same waj to the back of the knuckle This incision can be made with one sweep 
of the knife, but theie is no leal advantage in such a procedure The aiticulation 
is then opened from behind , the structures on either side are successively 




Figs 484 axd 485 — Dorsal and Palmar Views of Hand with 
Incisions for Various Amputations 

A, incision for amputation of fingei by racquet method , B, Faiaboeuf’s method 
of amputation, as applied for index-finger , C, racquet-shaped incision for 
disarticulation of thumb at caipo-metacarpal joint , D, amputation through 
the wrist by a long palmar flap In all of these the continuous black lines 
indicate the poitionsof the incisions visible from the dorsal or palmar aspects 
respectively , the interrupted lines, the portions that are hidden 


divided, making them tense by rotation of the finger, and the flexor tendons 
finally cut across Bleeding points (usually one on each side) are secured, and 
the wound closed 

The question of removing the head of the metacarpal bone is one which must 
be decided by the occupation of the patient , if he is a working man, or needs 
strength of hand, it should be left, as its removal always causes weakness In 
ladies and those W'here smallness and elegance of the hand are required rathei 
than strength, it can be taken away by slightly prolonging the incision upwards, 
clearing the bone on either side, and applying cutting pliers The gap between 
the adjoining fingers can in this w>ay be almost obliterated It is especially 
advisable to do this in the case of the index-finger, since the head of the second 
metacaipal bone forms an unsighth ptojection, and is very exposed to injury 
For this finger, Farabceuf’s method (Figs 484 B. and 485, B) is often used 
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Occasionally the four hngerb and their attached mctacaipil bones ha\c to be 
removed en bloc Short equal flaps may then be cut from the fiont and back of 
the hand, and the dis irtieulation effected The stump that remains, although 
consisting merely of the carpus and thumb is very sei viccablc 
! Amputation of the Thumb should nevei be undei taken unless absolutely neces 
1 sary, since its removal seiiously impairs the functional utility of the hand, as 
I large a portion must be saved as practicable, so as to assist the patient in giasp- 
mg The phalanges may be removed by any method which enables the bone to 
be covered with the least possible saciifice 

I When it is also necessary to take away the mctacai p il bone, one of the two 
following plans should be adopted 

1 The lacquet method { Figs 484, C, and 485, C) In this an incision commences 
in the mtertendinous hollow known as the iabainic, and extends along the 
dorsum of the thumb to the head of the metacai pal bone, the oval portion sweep- 
ing round it at the level of the web when the thumb is abducted, and on the 
palmar aspect corresponding to the oblique crease at its root The lemainder 

of the operation lesembles that for le- 
moval of a finger Cai e must be taken 
not to wound the tiunk of the ladial 
aitetyas it passes thiough the base of 
the interosseous space , the blade of the 
knife is theiefoie kept closely applied 
to the bone 

2 By a pal mat flap In this the knife 
is hist earned across the dorsal aspect 
ot the thumb, fiom the cenlie of the 
web between it and the index-fingei , 
to a point on the palmar surface of the 
wrist just above the thenar eminence 
The knife is then rotated so that its 
cutting-edge looks outwards, and in- 
serted deeply through the ball of the 
thumb, transfixing it, so as to emerge 
at the same spot in the centre of the 
web as that at which the incision com- 
menced A muscular flap with a well- 
rounded bordei is 1 eadily fashioned by 
Fig 486 — Amputation of the Wrist cutting outwards The remaining soft 
bv Elliptical Method parts are then divided, and disarticula- 



The daik line indicates the palmai flap, 
the dotted line the dorsal incision 


tion completed by opening the joint It 
is a prettier and moie showy operation 
than the former, but otheiwise has no 


advantages 

Amputation through the Wrist-Joint is seldom pei formed except foi injuries, 
and then the flaps must be denved as best they can from healthy tissues Three 
chief methods are, howevei, described (a) In the elliptical (Fig 486), the in- 
cision takes the form of an ellipse, the highest point being on the dorsum ^ inch 
below the level of the wrist-joint, and the lowest in the centie of the palm 
2 inches below the former On the ulnar side, the incision passes between the 
pisiform bone and the base of the hfth metacarpal, whilst on the radial side it 
ciobses the caipo metacarpal articulation After dividing the cellulai tissue, and 
dissecting up the palmar flap, the joint is opened from the postenor aspect, and 
the disarticulation completed The convex end of the palmar flap is fitted into 
the concav lty of the dorsum, and the cicatrix thus forms a curved line on the 
j stump {b) A long palmai flap (Fig 485, D) is sometimes utilised, 
extending horn just below either styloid piocess down to about the middle of the 
metacarpal bones, the sides of this flap being paiallel to each other The dorsal 
incision crosses the carpus horizontally between the two extremities of the 
ormer wound (Fig 484, D) The palmar flap is then dissected up so as to 
include oni> shin and subcutaneous tissue, with perhaps a little muscular tissue 
rom the thenar and h^pothenar eminences The wrist-joint is opened from the 
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dot sum, and the amputation completed by the division of the flexor tendons 
(c) In a few cases, amputation by an external flap may be desnable (Dubieml’s 
method) The incision commences at the junction of the middle and outer 
thirds of the back of the wnst, teaches down to the head of the metacarpal bone 
of the thumb, terminating at a point in the palm immediately opposite its com- 
mencement This flap is dissected up, and should contain a cei tain amount 
of muscular substance ftom the thenar eminence The skin and subcutaneous 
tissues on the ulnai aspect are now divided by a cncular sweep of the knife 
around the inner Side of the limb Disaiticuiation follows, and the external flap 
is carried inwards, and sutured so as to close the wound 
Amputation through the Forearm is usually conducted by means of a flap 
operation, the flaps being either equal m length or one a little longei than the 
other The muscles aie divided circuluily, and the bones should be thoroughly 
cleared before division 


Disarticulation at the Elbow-joint is an opeiation very raiely seen, and is 
eithei undei taken by the elliptical method 01 with a long antenoi flap 
Amputation through the Arm may be carried out by 
any of the methods descnbed, eg, the flap, cucukii, 01 

modihed flap and circular, the choice in any pat ticulai 

instance being determined by the lequnements of the 
case y 

Disarticulation at the Shoulder joint — Thiee chief / 
methods are practised for the performance of this opera /' mkfei 
tion, viz , Spence s, Larrey s, or that by means of an 
external or deltoid flap In all, the third part of the sub- w 1 iJ sL 

clavian attery may be conttolled by digital compiession, 1! A ‘ f 

the surgeon endeavouring to leaxe the division of the main 1 ly) 1 'k s 

vessels until the lasl stage of the ptoceedings , but it is h 
pet haps better to clamp all the smaller vessels as soon as L/ jpi j-*' 
they are cut, and to isolate and tie the mam tiunks before r 
their division j |l n 

(a) Sputcc s opeiation (Fig 487) — A pi ehminary incision K ![' j 

similar to that for excision of the shouldei is first made, | j 

extending downwards and outwaids tbiough the fibres of 

the deltoid, from a point midway between the coiacoid Fig 487 — Spence’s 
and acioiruon piocesses This passes directlj down to Amputation at 
the bone, and, if necessary, the joint is at once opened and the Shoulder 

examined pnor to any furthei steps being taken The bx Anterior Rac- 

surgeon, standing on the outer side of the limb, then quet (Treves’ 

tarries his knife fiom the lower paitof the incision down- * Operative Sur- 


wards and inwaids acioss the axillary folds around the gerx ) 
limb to the point fiom which it first started, thus making the 

incision racquet-shaped The skin is first dissected up all round for an inch oi so, 
and then the muscles on the inner side, the deltoid in part, the pectorahs major, 
the eoiaco brachiahs and biceps, aie divided on the slant, theieby exposing the 
main vessels and neives The vessels may now be secured and divided, and the 
nerves isolated, pulled doxxm and cut short, or they may be left intact foi a time 
The soft struciuies on the outer side of theveitical incision are next separated 
from the bone, and then the outei half of the capsule, together with the muscles 
insei ted into the greater tubeiosity of the humerus, and the long tendon of the 
biceps, are divided The inner half of the capsule and the subscapulans are then 
cut tluough so as to free the head of the bone By reti acting the external flap 
and protruding the head fiom its socket, the postenoi part of the capsule can be 
seveted, and then the knife, travelling doxvnxvaids betxveen the humerus and the 
axillary vessels, is made to cut its xvay out, thus completing the disarticulation 
the vessels and neives, if not alieady dealt with, being divided as the last step in’ 
the pioceeding If the knife is kept close to the bone, the flunk of the postenoi 
cucumflex aiteiy is not intei fered xvith 


( b ) Lai icy’s opeiation (Fig 488) is veiy similar to the abox'e, except that the 
vertical incision is made on the outer aspect of the joint, reaching downwards 
fiom the prominence of the actonnon for a distance of about 6 inches, the oval 
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pottion starting fiom its centie, and being directed obliquely downwards and 
inwards The tissues aie leflected on eithet side of the humeius , the joint is 
opened by a transverse cut over the gieat tubeiosity, which also divides the 
muscles inseited into it The knife is hmlly carried down on the inner side of 
the humeius so as to se\ei the vessels last, if considered dcsnable 

(c) Amputation by the external 01 deltoid flap is but little practised at the 
present time The flap is eitliei cut by transfixion, or dissected up It is 
U-shaped, its base extending fiom the coracoid piocess in front to the root of 
the aciomion behind Asian incision is now made across the inner aspect of 
the limb, joining the ends of the former incision, and extending about 2 inches 
below the axilla Disaiticulation is then earned out in the same way as in the 
previous methods 

Occasionally it is necessaiy to lemove the whole of the uppei limb together 
with the scapula and outei thud of the clavicle, for new' growths, usually of a 
sarcomatous natuie, or foi lnjuiy This so-called Interscapulo thoracic Amputa 
tion is best performed according to Beiger’s method An incision is made along 
the clavcle, and the middle poition of this bone is then lemoved so as to enable 
the sutgeon to divide between ligatures the subclavian artei y and vein on a level 



Fig- 488 — Larrey’s Amputation 

THROUGH THE SHOULDER-JOINT 

bv External Racquet 
(Treves’ ‘Operative Surgerv ’) 



Fig 489 — Incisions for the 
Interscapulo thoracic Am- 
putation 


with the lowei border of the first 11b The anterior flap is then foimed by an 
incision (Fig 489) reaching from the centre of the formei and extending down- 
wnids and outwards over the shoulder, acioss the anterior fold of the axilla, and 
j as the lowei angle of the scapula The pectorales major and minor aie 
divided along this line, theieby exposing the brachial plexus, the constituent 
net yes of which are severed on a level with the section of the vessels The 
axularj space can now be opened up along the outer surface of the senatus 
magnus The hmb is then rotated lmvai ds and adducted across the trunk, and 
the p itient drawn well to the edge of the table so as to enable the postenoi 
incision, which unites the outer ends of the two foimei, to be made The flap 
lius maiked out is dissected up, and the diffeient muscles retaining the scapula 
in connection with the body are divided one after the other, including the 
ThL^'lVT h '°‘ d ' i e ' ator anguli scapulas, lhomboids, and seiratus magnus 
h.hlrfmm U as „ r,cai ' t0 the bone ' ls 1S thought compatible with the 

i L hC r sr °' V h f n y remain,ri g fibres are cut acioss, and the limb 
. iwu -lT In 9 SSS ° f new S rowth there may a large numbei of 

r ; r en ^ s 'Uidxcins requiring ligature, but m a healthy hmb removed 
j >, one but the posterior scapular and supra scapular will give any 
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trouble Naturally, such an opeiation is accompanied by some amount of shock, 
but the 1 esults hitheito obtained have been very giatifymg 


Amputations of the Lower Extremity 

Amputation of the Toes at the metataiso-phalangeal articulations is precisely 
sinulat to the analogous operation on the fingeis It must be lemembeied that 
the joint lies as far behind the web as the ape\ of the toe is m fiont of it, and 
hence the incision must stait faither back than might be expected 
For the removal of the gt eat toe from the metatarsal bone, F eu abcLu £s-efici citiou 
is the best The incision (Fig 490) commences ovei the head of the latter bone, 
and well to the innei side of the extensoi tendon , it extends dowmvaids nearly 
as far as the intei phalangeal articulation, and then crosses the plantai surface of 
the toe so as to reach the centre of the web between it and the second toe , thence 



Fig 490 — Farabceuf’s Ampu- 
tation of the Great Toe 
(Treves’ ‘Operatine Sur 
ger\ ’) 



Fig 491 — Incisions for Lisfranc s Amputa 
tion (Trex'es Operative Surgerx ’) 


the kmte is earned stiaight back to the commencement of the incision These 
cuts are deepened, the tendons divided, the joint opened, and the toe removed 
It will then be found that an internal flap iemams, which can be brought acioss 
the head of the metataisal bone, and covers it in so that the L-shaped cicatrix is 
not exposed to piessure 

Amputation of the gieat toe at the tarso-metatarsal articulation is conducted 
either by a 1 acquet-shaped incision, oi by dissecting up a flap from the innei side 
It is a bad opeiation, leaxmg a teinbly mutilated foot, and should, if possible 
never be undi 1 taken 

Amputation oi the foot at the Tarso-metatarsal Articulation is peifotmed 
eitliei by Lisfranc's 01 He>’s opeiation 

Lisp a tie's amputation (Fig 491) consists leally of a disarticulation, no bone 
being sawn across The patient lies on the back with the foot elevated and 
extending bejond the end of the table On the right foot a slightly convex 
dot sal incision extending down to the bones is made fiorn the tip of the fifth 

82 — 2 
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metataisal bone on the outer side to the base of the first on the inner The 
plantai flap is then maiked out, reaching fiom the teimmalions of the foimer 
incision forwards as far as the toots of the toes, and being necessarily longer on 
the inner than the outside side On the left foot the incisions aie made in the 
opposite direction This lattei flap is dissected up, the toes being fully extended 
by an assistant, only the skin and subcutaneous tissues aie laised for the fust 
inch, but fuither back all the structures in the sole of the foot are included The 
appearance of the peroneus longus tendon will indicate th it the dissection has 
been carried back far enough Disarticulation is now peifoimed from the doisal 
aspect, the line of the joints (Fig 492) being kept in mind The knife is entered 
behind the spur of the fifth metatatsal bone, and is at fust duected forwaids and 
inwards tow ai ds the head of the first metatarsal bone The line of the ai ticulalion 

is then followed as fai as the base of the second 
metataisal, which projects backwaids between the 
internal and external cuneiform bones The joint 
between the first metatarsal and the internal 
cuneifoim is now opened tiansversely on the 
innei side, and the dorsal ligament between the 
second metatarsal and the middle cuneiform 
divided The strong interosseous ligament pass- 
ing between the internal cuneiform and the base 
of the second metataisal is next seveied by in- 
serting the point of a knife downwaids between 
the first and the second metataisal bones, and 
cutting backwards towards the ankle, elevating 
the handle of the knife in order to do so By 
giasping the toes in the left hand, and forcibly 
depiessing them, the lemaining ligaments on the 
dorsal aspect aie divided, and the disaiticulation 
can then be completed 

The plantar flap is sometimes foimed as the 
last stage of the operation, having meiely been 
mapped out in the lust instance In such a case 
the doisal incision is fiist made, the metataisus 
disaiticulated, and the plantai flap cut from within 
outwai ds 

H cy's o peration is essentially similar to the above, 
with' me "“exception that the projection of the 
internal cuneifoi m is sawn aci oss (Fig 492), leaving 
a moie even suiface of bone It is ceitainly to be 
piefeired to a simple disaiticulation Skcy advised 
that the three outer joints should be opened as 
above, and that then the saw should be applied 
so as to leave in its moitice the base of the second metatarsal, whilst the piojec- 
tion of the mtei nal cuneifoim is temoved 
Amputation at the Mid-tarsal Joint (Chopait's amputation, Fig 492) is con- 
ducted in a very similar manner to Lisfranc’s A plantai flap with convex end is 
I marked out, reaching on the inner side of the foot from a point immediately 
] behind the tubeicle of the scaphoid forwards to within 1 inch of the root of the 
, toes, and teiminatmg on the outei side on a level with the calcaneo-cuboid 
articulation, 1 l , midway between an external malleolus and the spur of the fifth 
^metatarsal It should be 1 inch longer on the innei than on the outei side 
This plantar flap is first dissected up, including everything down to the bones, 
and then a doisal incision is made with a slightly convex border The joints 
between the astragalus and scaphoid on the inner side, and between the os 
colus and cuboid on the outer, are opened from above Disarticulation is 
completed by a few touches of the knife, and after all haemorrhage has been 
arrested, the plantar flap is drawn up, and united by sutmes to the dorsal 
Some surgeons prefer to fashion the plantar flap after opening the joints from 
ttie dorsum 

Chopart s amputation is not, on the whole, a very satisfactory proceeding, 
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since it consists in the lemoval of the anteuoi segment of the <irch of the foot, 
the posteuor half being left without suppoit The natmal lesult of this is that 
t 1 _ u pon the ante rior 

p " _ ' 1 ' * ’ _PS 

c~ ~~ ' as 

c " " ”>alanced muscular 

traction, and hence attempts to pi event it weie made by dividing the tendo 
Acbilhs, 01 by stitching the extensor tendons to the undei sui face of the os calcis 
Seeing, howevei, that the double is mainly mechanical, and hence unavoidable, 
it would perhaps be wiser to avoid the opeiation entirely, substituting for it a 
subistragaloid amputation, or modifying it by lemoving the astiagalus after the 
foot has been taken away Tupiei’s amputation has also been utilized to pi event 
such displacement , in it an oblique external racquet is made, leaching back- 
wards to the anterioi border of the tendo Achillis , disaiticulation follows at the 
mid-tarsal joint, and then the os calcis is sawn acioss hoi l/ontally on a level with 
the sustentaculum tali, so as to leave a broad base of support, which is not so 
likely to become tilted forwards It is but 
fair to say, howevei, that in not a few 
cases of Chopart’s amputation an excellent 
stump remains without any of these incon- 
veniences 

A still better modification/ wheie piac- 
ticable, is to remove the foot on a slightly 
antei 101 plane, 1 e , to leave the scaphoid 
on the mnet side, and to divide the cuboid 
on a level with its anterior boidei with a 
saw The skin incisions can be made as 
for a Chopart The stump left is longer, 
and therefot e contt oiled moie easily, whilst 
the attachment of the tibialis posticus is 
maintained, and it is easy to give the 
peioneus longus an insertion, so that the 
lateral movements of the foot aie in great part piesei ved 

** 1 ‘ - 1 Amputation of the foot is occasionally possible in cases of 

astragalus remains uninjured The best plan to adopt is that 
known as Matmcc Pci ini's oual opeiation A racquet-shaped incision (Fig 493) 
is made, commencing at the insertion of the tendo Achillis, and extending along 
the outei border of the foot to a point immediately behind and a little above the 
spin of the fifth metatai sal, from which it sweeps over the doi sum, along the 
instep, and after ctossing the sole returns to the same spot The dorsal part of 
the flap is then dissected up, the astragalo-scaphoid joint opened, the tendo 
Achillis divided and by twisting the foot inwards the joints between the 
asti agalus and os calcis can be entered, and the interosseous ligament severed 
By still futthei inverting the foot until it assumes a position of extreme varus, the 
stiuctures on the inner side of the os calcis can be detached, and bj continuing 
the same -torsion, the mnei surface of the bone is finally cleared, the dorsal 
aspect of the foot looking downwards When the loot has been removed, 
cured, tendons and neives cut shoit, and the wound, which 
_, is secured by sutuies A veiy firm basis of support is 
pto\ ided by this opei ition, and the stump is coveiecl by the skm of the heel, 
which is accustomed to piessuie 

Amputatiomof-tlie-Foot — Suite' ^r_ ' i‘ " ts of a disarticulation at the 
ankle-joint, together wuh lemovn w. ^ 1. , and the aiticular surface of 

the tibia The patient lies 011 the back with the leg well elevated and projecting 
o\u the end of the table, the surgeon standing either below' 01 a little to the right 
of the patient Having exsanguinated the limb, the opeiation is on the right 
foot, commenced by making an incision from the t_ 
davvn_toJthc ,lieel_n" 1 _i x* p *-» a_jpoint J~_ ~ 

mtei i nl malleolus. 1 1 * - \ < ) > * left side the incision is made m the 


Fig 493 — Racquet Incision for 
Subastragaloid Amputation 


* Gaz th . s Hopitam, Januaiy 21, 1902 
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opposite direction Foi this purpose a shoi (-handled strong bladcd knife should 
he ^employed (an ankle-knife) The m e - ' _s 

otherwise a bucket-shaped heel flap is foil 

The knife is earned down to the bone at the lust cut, and the surgeon then 
proceeds to dissect un the-hecl-fiapjhusmaiked out by insetting his thumb into 
the wound, and partly peeling, partly cutting, the soft tissues from the back of 
the os calcis This is sometimes a tedious and tiling pioceeding, since it is most 
important to keep close to the bone foi fear of dividing the nutnenl vessels of the 
flap (external and internal calcanean) The doisal incisioii-(A 1 ).JS-tlie n in qd e i 
uniting the ends of the foimci wound, and earned slightly fonvards so as 
to mark out a shoit cornex flap Tins is dissected up, and the ankle joint 
opened, the line of the articulation being placed ) inch abo\e the tip of the 
intei nal malleolus By diusion of the latual and posterior lig iments, of the 
tendo 4chillis, and of the few lemaimng hbrous connections ilong the top of the 
os calcis the loot is removed The lowci ends of the tibia and fibula are then 
cleued and snvn off (S), the ends of the dorsal flap being meamvhile held out 



Fig 494 — Lines of Incision in Bones and Soft Parts in Si me s and 
Pirogoff’s Amputations 

A, A 1 , Incisions for Syme’s amputation , B, B l , incisions foi Pnogoff’s amputa- 
tion (these should really start from the same point as in Syme’s opeiation, 
viz , the tip of the extei nal malleolus, but to a\ oid confusion they have been 
placed a little behind it) , S, section of tibia and fibula in S jane's amputation , 
P, section of tibia and fibula in Pirogoft’s amputation , P 1 , line of section of 
the os calcis in Pirogoff’s amputation 

of hntm’s w r ay The main vessels are tied, as also any other bleeding- 
points , the tendons and chief nerves aie drawn down and cut short, and the 
w'ound closed by sutures, provision, bein g made for diamage through one, of 

the angles — — '* 

“ a muen quickei and prettier method of peiforming this opeiation consists in 
opening the joint, and disarticulating immediately aftei the incisions have been 
made whilst the Oa calcis is subsequently dissected out of the heel flap from 
abo\e, keeping the knife close to the bone 

Sjmes amputation gnes excellent results until only slight shoitening, and the 
patient is able to walk on skin which is already accustomed to piessure It is 
specially uselul where amputation is required for tarsal disease, inasmuch as it is 
\ then rarelj safe to undertake any of the partial or more conservative methods of 
* operating 

opeiation is one in which the postenoi poition of the os calcis is saW'n 
oft^hd-appliCdtothe under surface of the previously sawn ends of the tibia and 
hbula The operation here described is not strictly that of Pnogoff, but rather 
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themodihcati * ° dillot The patient and suigeon being relatively 

placed as fot f incision is made extending from the same points, 

vu , between the tip of the extet nal malleolus and a point f inch below and behind 

the inner malleolus, bn' ' .gaafc-lLJS i.arjifrd 

oh licmelv fot wards.L Fig < , _ e down to the bone, 

and the dorsal incision is then made, being ’ i- - 1 ’ es-to-t-heu dan' ar_ 

(B 1 ) The ankle-joint is opened from abovi completed , the 

structures to the side of and behind the joint are then divided, so that a saw can 
be applied to the exposed surface of the os calcis, and the hnne-cut in.a.diiecUon 
more’pr-lessjiarallel to that of the plantat flap (P 1 ) The lower ends of the tibia 


and fibula are now cleaiccl, and" IhtTUralteblus and articular surface sawn off 
obliquely, the saw -cut being as 

nearly as , ' > > i 11 * Jo that t / 

madethiouj *~'V- ~"t n /& ' l/cx 1 

nbjrTTTrHhTTTrbliqnityiin tn rnahle / |An ' ) fl ) 

the sawn end of the postenoi pait i J iy J 

of the os calcis to be brought into r / 

apposition with the sinulaily treated j ’ \ / 

ends of the bones of the leg, and j ft \ \ 

wnved to them without any traction I j i j I 

on the tendo Achilhs By this opera j ( ||\ JMsU 

tion a somewhat longei stump is / \ f™ 

obtained than in Syme’s and the „ [_ M IJ 

patient isable to walk on the pos- Ml "* III 

tenor part of the os calcis instead \\ i|- j I 

of on the sawn ends of the tibia and » I if 

fibula The operation is more useful , 1 1 Y T 1 

in cases of injury than for disease \ IT ! I 

Amputations of the Leg may be \ lj ; II 

undei taken eithei immediately ' (| j ' 

above the malleoli (supiamalleolai) 

or in the middle thud, or a hand’s- Fig 495 —Faraeceuf’s Amputation at 
breadth below the knee (site of elec the Site of Election, a HandV 
tion) In the two foimer positions breadth below the Knee 
almost any operation may be prac- „ , , , . „ „ , 

tised accoiding to the needs of the The continuous line, A, B, C, indicates the 
ease, but perhaps the most satisfac- f ba P® ? the large external flap, the 

tory is that by means of equaljatenal dotted line, B C, the incision on the 

f laps , each of which is equal in mnei side of the limb The duection 
length to one diameter of the limb, whlch the bones are sawn 15 aIso 

and consists below of skm, fat, and shown 
deep fascia, but foi the uppei half 

the muscles are also included (Fig 496, 1) In dividing the bones, care must be 
taken not to leave a shaip projecting edge on the front of the tibia Ibis is 
best pi evented by paitially sawing through the bone in an oblique duection 
from above downwards and when this has reached a little beyond its centre, 
the saw is withdrawn, and a horizontal section made, cutting across the oblique 
incision in such a way as to ictnove a wedge of bone from the fiont of the 
tibia, which thus becomes suitably bevelled The fibula should always be divided 
before completing the section of the tibia 

In the lowei third of the leg, Teale’s amputation (Fig 481) is sometimes 
lecommended, and gives good lesults 

Amputation of the Leg at the Site of Election may be perfoi med either by the 
modified Slip and circulai operation, or by a large external flap (Tai abciuf\ 
aft 1 altou) In the latter, t he extei n aLflan (Fig 495, A, C), which is U-shaped, is 
tn bt m irked out with the knife, extending I 1 inches higher m front than behind, 
and its length being equal to the diamctefi’dTThc limb atlhc point afwliich the 
bones ate to be divided The incision on the mnei side is then made, extending 
dtreedy acioss the limb from a point inches below the upper end of the 
antenoi horn of the former incision to its posterior extremity (B, C) The 


Fig 495 — Farabceuf’s Amfutation at 
the Site of Election, a HandV 

BREADTH BELOW THE KNEE 

1 he continuous line, A, B, C, indicates the 
shape oi the large extei nal flap, the 
dotted line, B C, the incision on the 
mnei side of the limb The duection 
in which the bones are sawn is also 
shown 
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external flap is dissected up, commencing antenorly , the Jingus and knife being 
inserted between the tibialis anticus and the tibia, ill the soft parts down to the 
bone and inteiosseous membtane are divided obliquely f he antei ) OC-UbiaJ 
artery js cut long, and caie must be taken not to fi ee the flap fi orri Ihemterosseous 
membtane tBohigh, foi fear of injuring the tiunk of this vessel as it passes 
between the bones, an accident which would seriously imperil the vitality of 
this laige and fleshy mass fhe tissues on the innet side of .lheJimb_aie .now 
divided, eithei by tiansfixion 01 cnculat division The inteiosseous membrane 
and Bones aie trued, andj the _sa\y apphed_iccordmg-to-the-method~ahondy 
descubed 


Disarticulation at the Knee-joint is a very useful and valuable proceeding 
The metnods chielly employed are as follows (1 ) Stephen J Sin jJl£$J}pci ation, or 
amputation by equal lateial flaps 1 he incisions extend fiom a point immediately 

below the tu berosity of the tibia backwards 
in a semilunar fashion, tolerminate in the 
middle line behind on a level with the joint 
(Fig 496, 2) The incision on the inner side 
should teach a little lowei than that on the 
outei, m ordei to ensure sufficient coveting 
for the inner condole, which is aluayslaiger 
than the outer 1 he flaps ai e dissected up 
all round, including the subcutaneous and 
deep fascia, being turned back in front like a 
collar, so as to enable the surgeon to reach 
and divide the insei tion of the hgamentuin 
patch e The knife is now c irried along the 
upper margin of the tibia, separating the 
attachments of the semilunar cartilages to 
the bones by dividing the eoionaiy liga- 
ments The suriounding muscles md ten- 
dons aie cut thiough at the same level, 
together with the ciucial ligaments, and the 
leg is finally sepaiated by boldly sweeping 
the knife thiough the soft parts at the back 
of the joint, the flaps being well 1 enacted 
The popliteal vessels aie seeuted, and the 
flaps drawn together in the median line 
When union has occuued, the cicatrix is 
dtawn up behind into the intei condyloid 
notch so that an excellent hooded covenng 
is piovided foi the lower end of the femui 

Fig 49 6 -1 Amputation of the ch,ef ob } ec ‘ , ° n to the opeiation is that 
Leg bx Lateral Flaps 2 u Pper pait of the synovial membrane of 

Stephen Smith s Amputation tbe J°> nt /emains intact and may become 
through the Knee-joint distended by a seious effusion through the 

irritation produced by wearing anaitificial 
limb (11 ) Amputation can be undertaken 
by a long antuioi flap, the patella being left in situ or removed, according to 
circumst inces A short postenor flap is also formed and dissected up, so as to 
enable the muscles and vessels to be divided transversely 
Supracondyloid Amputation of the Thigh is an opeiation often lequisite in 
ordei to deal with disease or injury involving the knee-joint (a) maiden’s 
amputation, slightly modified, is one excellently adapted to this purpose An 
anterior flap (Fig 497, A) is fashioned from the most prominent point of one 
condyle to that of the other, the incision crossing the mid-line in front halfway 
between the patella and the tibial tubercle This flap is dissected up in front of 
the patella as far as its upper border A short | ostenor flap is then dissected up 
(Carden made his postenoi incision horizontal) A transverse cut above the 
patella lavs the knee-ioint oj.en, and after flexing the limb the lateral and ciucial 
ligaments are divided The hamstring muscles, etc ,are seveied by cutting from 
without inwards, and a few touches of the knife will then seive to disarticulate 
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The muscles ate retracted, and the femur divided a little above the condyles 
(M Listci's modification (Fig 497, B) consists in making a tiansverse incision 
across the fiont of the limb on a level with the upper bordei of the tubercle of 
the t»bia The hoi ns of this incision are joined postenorly by cauying the knife 
downwards at an angle of forty-five degrees to the axis of the leg This flap is 
dissected up, and the whole of the integuments and subcutaneous tissues are fieed 
and leti acted like a cuff, so as to enable the muscles to be divided circularly just 
above the patella The saw is then applied and the bone removed By this 
means the covering of the end of the bone is taken more from the back than fiom 
the fiont of the limb (c) Gutti's opaaltoit (Fig 498) is thus performed A lai ge 
anterior flap similar to that used in Carden’s operation is dissected up, including 
the patella, and a shoitei posterior flap is then fashioned The soft parts are 
divided by a circular cut of the knife, and the femur sawn across about the level 
of the adductoi tubeicie The caitilaginous surface of the patella is then removed 
with the saw, and the temaming poition of the bone secured by a silvei vvne to 
the divided end of the femui Consideiable difficulty may be expenenced in 



Fig 497 — Incisions tor Sutra 
condvloid Amputation of the 
Thigh 

A, Cat den s opeiation , B, Listci’s 
modification of the same 



Fig 498 — Stores Gritti Amputation, 
showing Incision in the Soft 
Parts and the Lines of Section 
in the Femur and Patella 


keeping the patella in accuiate apposition, and to obviate this Stokes recommended 
division of the femui at a slightly higher level—-; t , above rather than through 
the condyles ( d ) Amputation by a long postci 101 flap is sometimes required in 
cases wheie the tissues in fiont of the limb have become disoigani/.ed from 
disease of the joint, or when cicatrices produced by a previous excision are 
picscnt The postenoi flip is fiisl maikcd out and dissected up, including 
meiely the skin and subcutaneous tissues A transverse incision is made across 
the limb above the cicatrices 01 sinuses, the bone sawn just above the site of the 
pi cccding excision, md the posterior muscles and vessels divided circularly A 
v cry good stump usu illy results 

Amputation of the Thigh may be conducted by any of the general methods 
ahead) described, but Lister’s operation, modified flap and circular (Figs 470 
and 4S0) is perhaps the best 

Amputation through the Hip joint — Disarticulation at 'the hip-joint is always 
an opumon of the greatest gtavity, and every precaution should be taken to 
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minimize the immediate risks by pi eventing h cmoiihagc and lessening shock 
No part of the body should be unnccessai lly exposed, whilst the bend is kept low, 
and although the operation must not be hurried over, no tunc is wasted 

Perhaps the best way of pt eventing h emorrhage is to secuie the main vessels 
before dividing them, and then to take up each bleeding point as it appeals , the 
limb can thus be removed with the loss of meicly a few ounces of blood Othet 
plans which have been suggested aie (a) Listei’s aoilic tourniquet, which, 
howevet, is not to be lecommended, p irtly because it is difficult to apply to stout 
or muscular individuals, and in any case it is very liable to slip (b) Davy’s rectal 
level foi compression of the common iliac aiteiy consists of a lod of ebon}, 
vulcanite, 01 metal, which is insetted into the rectum, and directed so as to 
compiess the aitery against the bum of the pelvis It lsdungeious 111 application 
and not always efficient (c) An elastic tout niquet may be ipplicd either mound 
the uppei pait of the thigh to contiol the lowci end of the external iliac, or 
around the body in such a way as to compiess the abdominal aorta Foi the 
latter puipose a pin cushion 01 pad is placed on the abdomen ovei the aoila, and 
behind the Dack 1 boaid projecting a few inches on each side of the tiunk, and 
with two notches cut at cithei end The elastic lod is passed over the cushion, 
and iround the notches at the end of the boaid in a figute-of-S fashion, sufficient 
tension being employed to foice the cushion down on the aorta, and thus control 
the cu dilation through it This method, which was also suggested by Loid 
Listei, is ceitainly efficient, though somewhat cumbersome (if) More leeently 
Wyeth, of New Yoik, has introduced a method of pi eventing hmmorrhage by 
applying a rubbei tourniquet close to the pelvic brim, which is pi evented fiom 
slipping by insetting long needles immediately below it The limb is first 
exsanguinated by elevation, 01 possibly by the use of an Esmaich's bandage 
Two long steel needles, 10 inches m length and 5% inch in thickness, aie then 
inseited, one on the outer side of the tlngh and one on the innet The fonner is 
introduced 4 inch below the antenoi supenoi spine of the ilium, and slightly to 
the innei side of this piominence, and is made to traveise superficially for about 
3 inches the muscles and fascia on the outei side of the lnp, emerging on 1 level 
with the point of enhance The point of the second needle is thiust tlnough the 
skin and tendon of ongin of the udductot longus muscle ■J inch below the crutch, 
the pou t emerging 1 inch below' the tubei lsehu The points should be shielded 
at once with coik to pi event injury to the hands of the opeiator No vessels aie 
endangered by these skewers A mat oi compiess of steiile gauze 2 inches thick 
and 4 inches square is laid over the femoial aitery and vein as they cross the 
brim ot the pelvis, ovei this a piece of stiong while lubber tubing, J inch in 
diametei when unsti etched, and long enough when in position to go five or six 
times lound the thigh, is now wound veiy tightly mound and above the fixation 
needles and tied ’* By this means the limb can be lemoved with piactically no 
loss ot blood 

Foimerly but one opeiation was utilized foi the lemoval of the limb at the hip- 
jomt, xiz, by transfixion, the flaps being cut anteio-posterioily The gieat 
advantage of this method was the rapidity with which it was executed , it has, 
however, been replaced by othei plans, one of which should always be adopted 

Amputation by an external lacqnet incision (Fig 499 , light leg) has been 1 ecom- 
mended b} many surgeons, especially Fumeaux Jordan, Esmaich, and Listei, each 
of whom has advocated some slight modification The sui geon should always 
stand to the outei side of the limb, whilst the pelvis of the patient tests at the 
extreme edge of the table The essential features of this operation consist in a 
circular division of the structures down to the bone below the lesser trochantei, 
whilst the head of the bone is disarticulated and lemoved tlnough the extern il 
xertu.nl portion of the incision extending downwards fiom above the great 
trochanter , it matters little whether the veitical incision is made befoie or aftei 
the tissues in the thigh have been divided Perhaps the simplest plan of can} mg 
out this operation is as follows A circular incision is made thiough the skin and 
subcutaneous tissues 5 or 6 inches below the great trochanter These aie dissected 
up for a few inches, and the muscles divaded enculaily down to the bone, which 
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is at once sawn thiough The external incision, 6 or 8 inches long, is then made, 
the tissues being freed fiom the antenoi and posterioi surfaces of the femur, and 
the lotator muscles divided along the boiders of the gieat tiochanter The lower 
end of the fragment of the femur is then gt asped by lion foi ceps, and aftei foi cibly 
flexing and lotating the bone inwaids, the capsule ol the joint is laid open on its 
posterioi aspect By eveiting the bone, the anterioi part of the capsule can be 
reached and incised, and the attachment of the llio-psoas muscle severed The 
ligamentum teres is then divided by inseiting the point of the knife into the 
acetabulum, and the head of the bone is thus set fi ee One great advantage of 
this operation is that the incisions aie placed as fai as possible from the risk of 
septic contamination from the genital organs and penneum 
To our minds, the best method of amputating at the hip-joint is by means of an 



Fig 4gg — Amputation through the Hip-joint 

On the light leg Furneaux J01 dan’s method is indicated , on the left leg the 
flaps lequired foi the anterior lacquet operation are shown 

antenoi lacquct incision (Fig 499, left leg) This commences ovei the centre of 
Poupart’s ligament, and is carried down along the course of the main vessels for 
about 3 inches The common femoral sheath is exposed, and both artery and vein 
aie secuied by double ligature and divided The incision is then completed , it 
sweeps ovei the inner side of the thigh 4 or 5 inches below the pei meum to the 
back, and is brought up again to the front 3 oi 4 inches below the gieat tiochanter 
The muscular stiuctures in the outer flap aie then cut through, and the external 
circumflex artery and othei bleeding vessels secuied bypressure forceps till on te 
By rotating the limb mwai ds, the insertion of the gluteus maximus can be divided, 
as also the muscles attached to the gieat trochanter The muscles in the inner 
flap are then similaily dealt with after lotating the limb outwards, the intei nal 
uicumflex arteiy, etc, being secuied The capsular ligament is next divided 
tiansversely, and the head of the bone disarticulated Finally, the limb is rotated 
foi cibly outwards, and all the soft paits at the back of the limb, including the 
sciatic vessels and neries, aie divided from within outwards with one sweep of 
the knife The wound when sutured lies antero posteriorly 
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ANESTHESIA 

The practice of surgery Ins always been of such a nature as to render some 
means of abolishing the pain caused thereby a desideratum , but although m the 
jld days various plans weie adopted to attain this object, yet it was not until the 
end of the eighteenth century that any real advance was made in this direction 
In 1799 Sir Humphiy Davy suggested the possibility of using nitrous oxide gas 
as a means of rendering patients an esthetic during surgical work , but as then 
employed, it was so uncertain in its action that no great benefit was derived from 
the knowledge thus acquired, and many years elapsed before it came into ex 
tensive use The demonstiation of the properties of ether in 1846 by Moiton, m 
Philadelphia, and of chlorofoim in January, 1847, by Sir James (then Professor) 
Simpson, heralded in a new eta of surguy Operations, which before were 
scanty in number, became greatly multiplied, and at the piesent day, with out 
advanced knowledge and expenence, and 0111 constant dependence on this agent, 
it is difficult to understand how suigical practice could have been conducted 
without it Anaesthetics have enabled the surgeon confidently to attack almost 
every region of the body, and instead of opeiations being burned ovei, in order 
to minimize the patient’s sufferings, they are now undertaken with much more 
deliberation, accuiacy being the great requisite at the present day, and not, as 
foimeily, rapidity 

Anaesthetics may be divided into two gjoups — the local and the general 

Local Anaesthesia is utilized foi the purpose of rendering parts insensitive 
to pain, where slight operations of short duiation are to be undei taken, or, 
occasionally, in more serious cases, where the patient cannot stand a general 
anaesthetic 

1 Co.ca me is an alkaloid obtained from the dned leaves of the E>ytluo\y!oii 
coca (fT America) The salt most commonly used is the hydrochlorate, which 
exists in the foim of colouiless needles, or a crystalline powdei readily soluble 
in water Its properties as a local anaesthetic were discovered by Kollei of 
Vienna, and it was at the Ophthalmic Congress at Heidelberg in September, 
1884, that its value in ophthalmic and surgical work was first publicly demon- 
strated 

Mucous membranes are readily anaesthetized by applying a 5 or 10 per cent 
solution to them for about five or ten minutes, the insensibihty'fest1fTg-f° I ~ n ^ ou ^ 
the same time In dealing with the skin or deeper tissues, hypodeimic injections 
of the drug are relied on, the anaesthesia following the course of the peripheial 
nerves The action of cocaine is supposed to depend pailly on an anaemic con- 
dition of the affected tissues induced by aiterial conti action, partly on paralysis 
ot the terminations of the sensory nei ves Inflamed tissues are but little affected 
by it When applied hjpodermically the needle should be inserted in the line 
of incision, and the injection equally diffused along it In making use of this 
reagent, it must always be remembered that cocaine has a distinctly depressing 
influence upon the heart, and hence more than J gram should never be 
employed Should toxic effects be manifested (as by pallor of the face, a cold 

1308 



ANAESTHESIA 


i3°9 


clammy sweat, giddiness, weak and rapid pulse), the patient’s head should be 
lowered, and stimulants admimsteied Some recommend that a little nitro- 
glycerine (x drop of a i per cent solution) should always be injected at the same 
time as the cocaine, so as to prevent contraction of the peripheral arterioles In 
some parts of the body it maybe possible to control the circulation so as to hinder 
the general absoiption of the diug Thus, foi circumcision the base of the penis 
may be constricted by an elastic band, whilst a similar arrangement may be 
applied to the fingers and toes foi small operations, such as avulsion of a toe-nail 

2 A substitute for cocaine has recently been pioposed m the synthetic com- 
pound known as Eucame Hydrochloride Its to\ic properties are much less 
marked than those of cocaine, and doses of even 5 or 10 giainsmay be employed 
either hypodermically or by painting o\er a mucous membrane Its action is 
somewhat slower than that of cocaine, and it causes a little congestion of the 
part, whilst cocaine leads to anaemia , it also gives use to a little tingling pain on 
injection, and may leave a certain amount of cedematous thickening for a time 
The reports hitherto given have been very satisfactory, although, on account of 
the lrntation produced, it does not seem to be quite so suitable for ophthalmic 
work 

Schleich’s Method of inducing local anaesthesia consists in infiltrating the 
tissues of the part with a dilute solution of cocaine This has been modified of 
late by the employment of eucame and adrenalin, and Barker* recommends the 
following formula 

Distilled water 100 0 c c = 3i ounces 

/3-eucaine o 2 giamme= 3 grains 

Sodium chloride 08 gramme = 12 „ 

One pro mille adrenalin chloride solution 10 minims 

There are no toxic effects associated with this solution, and a considerable quantity 
is employed in order to infiltrate the tissues If allowed to act foi thirty 01 forty 
minutes, the parts are often found to be not only anesthetic, but also practically 
bloodless Operations of gravity can be performed without pain, including such 
conditions as stiangulated hernia, intestinal obstruction, tracheotomy, thyroid- 
ectomy, etc , when a general anaesthetic may be undesirable 

3 Local anaesthesia is also produced by freezing the pai t, either by the appli- 
cation of ice and salt, or by the ethei spray, or with ethyl chloride The latter 
leagent is now put up conveniently in small glass or thin metal flasks with a fine 
capillary outlet , on holding the flask in the hand a spray is produced, which is 
allowed to play upon the part to be operated on The lapid evapoiation from 
the surface leads to the freezing of the skin, which becomes of a dead white 
colour The anaesthesia pioduced is of a veiy fugitive nature, and a certain 
amount of pain may be associated with the thawing pi ocess, but less than that 
caused by the ether spray 

General Anaesthesia — 1 Nitrous Oxide Gas (N„0) is most commonly used in 
dental woik, or for short operations, such as bending a stiff joint and breaking 
down adhesions, the avulsion of a toe-nail, or the opening of an abscess It is 
practically safe and not unpleasant, either in its use or m its subsequent effects 
It is also employed in conjunction with ether, the patient being first anaesthetized 
with gas, and the condition maintained by ether Gas has also been recom- 
mended for the lemoval of adenoids , but the general opinion now obtaining is 
lhat, to perfoim this operation satisfactorily, a more lasting anaesthetic is required 
The gas is stoied in a condensed and liquefied form in special steel cylinders, 
dosed by a screw which can be readily loosened, so as to allow the gas to escape 
tin ough a tube into an indiarubber bag This is attached to a closely-fitting face- 
piece, \\ ith a suitable arrangement of valves and stop-cocks, by means of which 
the gas is allowed to reach the patient A valvular exit for the expired air is also 
present (Fig 500) In its usual method of administration the bag is first filled 
\\ith gas, and then air is completely excluded by' carefully adjusting the padded 
face-piece to the nregularities of the face Some anesthetists, however, by means 


But Mtd Join 11, December 24, 1904, p 16S3 
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of a special appaialus devised by Di Hewitt, allow the administiation of a 
minute proportion of pure oxygen at the same time, m oidei to piexcnt Hie 
lividity of the face and the twitching of the limbs often piescnt when an.esthesia 
is induced in the oidinaty way These symptoms of incipient asphyxia may also 
be avoided by allowing the last few' inspirations of the gas to be mixed with an 



Fig 500 — Apparatus for the Administration of Nitrous Oxide and 
Ether in Combination 

A, Steel cyhndeis containing compiessed nitious oxide , B, indiarubbet bag , 
C, thiee-W'Ry stop-cock with x'alves , D, Clovei’s ethei chamber , E, face- 
piece If nitious oxide alone is admmisteied, D is omitted When ethei 
alone is used, A and C aie omitted, and a smallei bag substituted foi B 

This may be done by raising the face-piece, by opening the an valve, or as 
suggested by Dr Flux, by using an open mlialei into which the gas is poured 
Of course, in removing teeth the mouth is fiimly gagged open prioi to the com- 
mencement of the administration 

2 Chloroform is perhaps the anaesthetic most geneialiy' employ'ed, on account 
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at fust a considerable admixtuie of an is pci milted, whilst latei on ethei \apour 
in the pioportion of a third, a half, or even two thirds, is inhaled The chief 
advantage of this apparatus is the cisc with which the amount of ether admims- 
teied is regulated , but a distinct disadvantage exists m the fact that the piticnt 
breathes his own expued an again and again, and so, unless caie is taken, he is 
likely to become cyanosed This can, hoxvcxei, be prexented bj icmoxing the 
mask occasionally, and giving the patient a few hiealhs of unmixed air Another 
objection lies in the amount of mucus which often collects about the pharynx, 
whilst the moisture in the expired an condenses in the bag, which becomes xerx 
objectionable unless caiefully washed out aftei each administration 

In Oimsby's mask the ethei is ponied oxer a sponge which is contained in i 
wme fiame piolonged from the face-piece, and coxered oxer bj a bag into which 
the patient bieathes It is an unpleasant means of inducing m esthesia, but 
may be employed for maintaining it after the use of gas The same objections 
hold good as in Clox'er’s apparatus, and the same precautions as to letting in 
atmospheric air fiom time to time must be observed 

In the administration of ethei it is now usual to adopt what is knoxxm as the 
‘ gas and ether method,’ by xvlnch is meant that the patient is first an csthetised 
with nitrous oxide, and the an. esthesia is continued and maintained by means 
of ethep If the Clox'ei 's inhaler is to be employed, the irrangement shown in 
Fig 500 is employed, a Clovei’s ether-chamber being intei posed betxxmen the 
face-piece and the three-xvay tube of a mhous oxide apparatus The patient is 
fust allowed some six or eight full inspirations of mtious oxide gas, and then the 
ethei -chambei is turned to permit of gradually inci easing doses of ether xopour 
As soon as symptoms of nitrous oxide narcosis present (twitching of muscles, 
irregulai steitoi, etc), the gas-bag is detached and the ordinal y ether-bag 
substituted 

The Ormsby’s mask does not permit of this giadual addition of ethei vapour , 
full nitrous oxide anaesthesia must be induced xvith the ordinary apparatus, and 
then a lapid change is made to the fully-ch 11 ged ether inhalei The results aie 
sufficiently satisfactoiy, but much moic experience and skill aie requued than 
xvhen the Clovei apparatus is used 

The advantages claimed foi this ‘combined method ’ *ore that anaesthesia is 
induced much rnoie lapidly (two minutes), and, what is far more impoitant, 
the process is much less unpleasant foi the patient than xvhen ethei alone is 
employed The patient is apt, especially when the Oimsbj’s mask is used, to 
become lathei livid and ugid, but these conditions pass off in the course of a 
minute or two 

4 To obviate the depressing effects of chlorofoim, a combination knoxvn as 
the ACE Mixture is often used consisting of alcohol, chloroform, and ethei , 
blended in the proportion of one, txxm and thiee paits lespectively It may be 
given either from a Renders mask, or by the open method as for chloroform, 
but the latter plan is only applicable to childien and weakly individuals, xvho 
require but little anaesthetic Renders masl consists of an oval box open at one 
end and shaped -to fit the nose and mouth, and the fundus perforated with holes 
to permit of the fiee entrance of air , it may be made of leathei, or preferably of 
celluloid or metal Two or three sponges are placed within it, and soaked with 
the anaesthetic, the patient breathing in and out of the cone The inspired air is 
thus 1 iden with the vapour, and the amount admitted is regulated m measuie bx 
cox'enng a certain propoition of the inlet holes xvith the hand The objection to 
this reagent is that it evaporates somewhat unequally, the ethei coming off first, 
and leaving an excess of chlorofoim, xvhich when administered in a cone may 
be dangerous, this can, hoxvevei, be obxaated by lemoistemng the sponges 
alternately xvith the mixture and with pure ether 

5 During recent years ethyl chloride has been introduced as a general 
anaesthetic with excellent results It may be used (a) for short operations on 
the mouth or nose — eg , tooth extraction or removal of adenoids, xvheie a single 
dose is sufficient for the purpose, ( b ) for minor operations elsexvheie — eg, 
opening abscesses, reducing fractures and dislocations , and (c) for inducing 
anreslhesio, xx'hich can be maintained by ether, in prolonged operations Its 
utility is limited by its extremely volatile nature and by the method which must 
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be employed in its administration Foi this purpose an Oimsby's mask is 
utilized, 2 01 3 c c aie poured on the sponge, and the apparatus is firmly 
placed over the patient’s mouth Anmsthesia is quickly induced without 
struggling or suffocative effects, and after the operation is over the patient 
rapidly regains consciousness, and laiely suffers fiom unpleasant after-effects 
A combination of this agent, known as Somnoform, has been a good deal 
exploited, but theie is no advantage in its employment , it is probably less 
pleasant to take, and leaves more marked aftei -effects 


General Remarks as to the Administration of Anaesthetics 

The medical piactitionei must never lose sight of the fact that a ceitain 
element of risk is necessarily attached to the artificial induction of a condition 
in which the activity of the nervous system is entirely suspended, except for the 
maintenance of those phenomena which are actually essential foi life Hence, 
an anaesthetic should never be given, unless absolutely necessary, without careful 
preparation of the patient, or such examination as shall satisfy the doctor as to 
his capability of safely taking it 

The Preparation of the Patient is a most impoitant proceeding When prac- 
ticable, the general habits of the individual should be carefully legulated for a 
few days pnor to the operation, and on the preceding night a suitable puigative 
is admimsteied, castor-oil being perhaps the most efficacious Any food given 
on the morning of the opeiation should be light and easily assimilable, whilst 
nothing should be taken foi at least thiee houis previously, so as to make suie 
that the stomach is empty In casualty cases, it may be advisable to relieve 
gastric distension with an emetic, oi by washing out the organ before com- 
mencing the adinimstiation The anaesthetist must ascertain that no loose 
aitificial teeth are piesent in the mouth, and that no tight clothes or bands 
encucle the neck or thorax In vety netvous cases, or where much shock is 
anticipated, a preliminary hypodermic injection of strychnine oi a nutrient 
enema may be admimsteied 

The anaesthetic should never be pushed in the early stages, but is given slowly 
and gradually, especially in nervous individuals When there is any struggling, 
the movements of the limbs should be restrained with as little force as possible, 
and caie must be taken during the deep respirations which follow such struggling 
not to administer an overdose The condition which the administrate)! should 
aim at maintaining is one characterized by total muscular relaxation, msensitive- 
ness of the coinea, and a contracted state of the pupil, whilst the pulse and 
bieathing continue legular If the pupil commences to dilate, and the corneal 
leflex is present, the patient is apt to move when the knife is used, indicating 
that moie anxsthetic is requited Dilatation of the pupil with an insensitive 
cornea is always an indication for suspending the administration for a time If 
the anaesthesia is not sufficiently deep, vomiting is likely to occur, being usheied 
in by weakness and rapidity of the pulse, and palloi of the face , this may often 
be averted by pushing the an esthetic The anesthetist’s chief attention must 
be directed to observing the state of the respiration and pupil , but he should 
also note the colour of the lips, cheeks, and cars, as thereby valuable informa- 
tion is gained as to the condition of the circulation The pulse should be felt 
occasionally, but it is less important to attend to this than to the other points 
noted above After the deep an.csthesia required in division of the skin, most 
operative proceedings on the subcutaneous tissues aie comparatively painless, 
and hence the anesthetic need not be pushed quite so far Whilst the wound 
is being closed, the patient must be igain somewhat moie completely under 
control In operations upon the mouth associated wnth hemorrhage the head 
must be occasionally turned to one side to allow the blood to gravitate out of the 
mouth, and the pharynx well sponged, so as to prevent the admission of clot 
and other matteis into the air-passages It is also a valuable routine plan to 
insist upon the head always being turned on one side especially when ether is 
being given, since mucus tends to collect about the phaivnx 

Ihe After-Treatment of the patient is always t matter of considerable ini- 
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poitance He is earned fiom the table and placed on bib back, or prefei ibly, 
when possible, on his right side, in bed with the head low When theie is anv 
tendency to shock, hot-watei bottles, well wiapped up, should be applied to the 
feet and sides, and hot blankets o\ei all Absolute quiet must be enjoined for 
some houis, and the 100m darkened, so that, if possible, the patient may fall 
asleep No food is adimnisteied foi at least tin ee or four houis, and then only 
very cautiously, a little weak tea, soda-watci, or beef-tea being given The 
patient is likely to vomit on letuimng fiom unconsciousness, pcrlnps bringing 
up a little bile-stained mucus, but if the an esthetic has been judiciously given, 
it soon ceases Occasionally, howevet, the vomiting peisists for some time, 
becoming veiy tioublesome It may gcncially be checked by a hypodermic 
injection of moiphia, and by washing out the mouth with waim water , but in 
more seveie cases, 1 istmg for some days, the patient’s nutrition may have to be 
maintained by enemata, and the stomach kept absolutely at icst Benefit may 
sometimes be denved by giving a little bismuth and hydrocyanic acid m an 
effervescing mixtuic, 01 peiliaps champagne, but, as a rule, all administration 
of food by the mouth should be stopped until the vomiting has ceased 

Thiee chief Dangers are encountered during the administration of anaesthetics 

1 Obstructed Respiration usually lesults from falling backwards of the mot 
of the tongue, which blocks the entrance of air into the larynx The respua- 
tions gradually become moie and moie stei torons, the face and ears become 
dusky, and, if the condition is not relieved, the chest continues to heave without 
any air entering 01 leaving it, and finally ceases when the patient is completely 
asphyxiated The eaily stages of this condition aie of common occurrence, 
whatevei the anresthetic, and the administrate must always be on the look-out 
and endeavour to prevent it by turning the head 01 the patient himself so that 
the tongue falls to one side If it occuis in spite of this position being adopted, 
the admmistiation is at once suspended, whilst the tongue must at all hazards be 
drawn foiwaids This maybe accomplished 111 the eaily stages by pulling on 
the beaid or chin, or by piessing the mandible fonvatds by the fingers placed 
behind the angle of the jaw' In the latei stages the mouth should be forcibly 
opened by a gag, and the tongue grasped by foiceps and pulled w r ell fonvards, 
or a finger may be passed back into the phatynx to draw' the loot and epiglottis 
foi wards, and at the same tune ascertain that the enhance to the glottis is free 
fiom obstruction Artificial lespnalion should be undertaken if the breathing has 
actually stopped Death should never result fiom this cause, and if it occuis, it 
can only be attnbuted to the carelessness of the an esthetist 

Obstruction to tie respnation may occasionally uiise fiom the entrance of 
vomited matenal into the an -passages oi lungs, the patient becoming cyanosed 
during an attack of vomiting, and passing rapidly into a state of asphyxia In 
such a case the fingei must be swept aiound the phaiynx, if the mouth can be 
opened, to see that the glottis is clear, whilst tiaclieotomy or laryngotomy may 
be necessary should the teeth be firmly clenched, or if the obstruction is below 
the entrance to the glottis Foitunately, this accident is of rare occurrence 

2 Complete Cessation of Respiration is the usual primai y phenomenon from 
an overdose of chloioform , it is also stated to happen occasionally during ether 
narcosis The pulse continues to beat distinctly foi a few seconds, although 
lespiratory movements have ceased Treatment consists in at once stopping the 
administration, whilst the tongue is diawn forwaids, and the fauces cleared by 
the fingei The head should be lowered ovei the end of the table, and young 
children may even be completely inverted, so as to induce a flow of blood to the 
head Artificial respiration is commenced without delay, w'hilst the thoracic 
panetes may be flicked with a cold wet towel, or alternately douched with hot 
and cold W'ater Strychnine or ether should also be injected hypodeinucally, 
and if the condition persists and the heart’s action ceases, a Faradic current may 
be passed from the second or third intercostal space in front to an electrode 
placed over the spine Attempts at lesuscitation should be continued for half to 
three-quarteis of an hour At the same time, these measures must be undei taken 
with discretion, as otherwise it is quite possible to extinguish the feeble spaik of 
life by the very means which, used wisely, would have restored it 

3 Death occasionally results fiom primary Cardiac Failure, which may arise 
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(a) from fright duung the idmimstration of the anaesthetic , (b) fiom shock with 
cardiac inhibition, by commencing the operation befoie complete amcsthesia has 
been obtained , and ( c ) fiom an oveidose of chlorofoim or ethei acting dnectly 
on the nerve centres or on the mnsculai substance of the heart On fioit-inoi tom 
examination in such cases, the heait muscle is found to be thin and flabby, 
and perhaps infiltrated with fat, the ventriculai walls aie especially affected 
Unfortunately, this condition cannot be lecogmsed with certainty by the 
stethoscope Patients with simple vatvulai lesions, wheie the defect has been 
moie or less compensated, do not generally run any extia nsk The treatment 
to be adopted in cases of cardiac failure during amesthesia is the same as for 
stoppage of the respiration 

The Choice of an Anaesthetic in any paiticulai case depends mainly on the 
condition of the cnculatoiy and lespuatory apparatus of the patient Ethei is 
perhaps, on the whole, the safest agent to employ, especially in adults, although 
it is less pleasant to take , it may cause a good deal of bionclnal nutation and 
congestion, and is more likely to give rise to tioublesome aftei -vomiting, 
although such does not usually last long It is sometimes followed by un- 
pleasant delirium Chloiofoim is easier to admmistei, moie pleasant to take, 
and less likely to lead to objectionable aftei -effects It is the best amesthetic 
for young children and old people, though its action upon the heart contra- 
indicates its use in patients whose circulation is weak The ACE mixture may 
also be safely employed, if the precautions already indicated on an eatlier page 
are attended to » 

Ether is certainly contra-indicated in patients suffenng from any bronchitic or 
pulmonary trouble, and its administration for operations about the face or mouth 
is, of course, impiacticable Chloioform should not be given in'th5£§ pfcaidiac 
weakness or advanced renal disease , for abdominal work it is always to be 
prefel led to~ any other-agent, 'as also m operations on the biain _ 


83—2 




INDEX 


jV B — The more uiipoi hint lefeiences ate always placed Jh si, the less impoitant 

aflerwai ds 


Ams£ s string saw , 880 
Abdominal aorta, ligature of, 323, 324, 334 
aneurism, 322 
hysterectomy, 1272 

operations, general remarks on, 960 
964 

surgery (Chapter XXXIV ), 960 1061 
walls, injuries of, 967 
wounds, mortality of gunshot, 240 
visceral complications of, 968 
Abernethy’s operation for ligation of e\ 
ternal iliac artery, 337 
Abscess, abdominal, 976, 967 
Abscess, acute, 57 67, 135 
diagnosis of, 65 
due to auto infection, 57 
signs and symptoms of, 61 
treatment of, 66 
alveolar, 809 
anal, 1125 
antral, 814 
axillary, 66, 363 
cerebellar, 787, 783, 786, 891 
cerebral, 786, 755, 7S9 763, 765. 7^9. 

891 

chronic, 67, 163, 166, 1071 
of bone, 591 377, 690 
of brain, 786 
of breast, 942 
of joints, 666, 662, 688 
of spinal disease, 728, 732, 734 
cold See Tuberculous abscess 
dorsal, 728, 733 
embolic, 58, 1047 
encysted, of breast, 943 
of liver, 1049 
extra dural, 780 788 
* extra peritoneal, 979 
frontal lobe of brain, 759 
frontal sinus, 759 
idiopathic, 57 
iliac, 732 

in appendicitis, 1035, 1036, 1037, 1039 

in bone 373 577 

in hip disease 688, 689, 732 

inkidnej, 1162 

in knee disease, 666 

in spinal disease, 728 


Abscess, intra-mammary, 939, 66 
mira-pelvic, 689, 686 
mtra-pentoneal, 976, 979, 1007, 1035, 
1038 

ischio rectal, 1123, 1236, 67, 689 
lacunar, 133 
mastoid, 887 
of brain, 785, 834 
of kidney, 1162, 1x60 
of labium, 1267 
of liver, 1047 
of lung, 909 930 
of nose, 831 
of spleen, 1060 
of tongue, 847 
palmar, 244, 67 
parotid, 836, 825 
pelvi rectal, 1x26 
perineal, 1236 1193, 1223 
perinephric, 1162, 732, 1036, 1153, 1137, 
1162, 1163 

peri urethral, 1235, 1223 
prostatn., 1210, 1236 
psoas, 729, 689, 1081 
treatment of, 735 
pyEemve, 83 
residual, 731, 165 

retro peritoneal, 980, 1007, 1036, 1038, 
105s. 1x54 

retro pharyngeal, 873, 728, 66 
subaponeurotic, 740 
subcranial, 780, 747, 785, 890 
sublingual, 854, 75 
submammary, 939, 66 
subpericramal, 740, 746 
subperiosteal, 575 576, 578 
subphrenic, 979, 989, 1005, 1036, 1038, 
1058 

subpsoas, 689 

supra-mammary, 939 > 

tropical, 1048 

tuberculous 163 67, 591, 666, 688, 728, 
73 2 ' 734. 786 875, 1125, 1249, 1230 
treatment of, 166, 593, 734, 733, 875 
urethral, 1193 
Accessory auricles, 882 
thyroids, 906 

ACE anrestlietic mixture, 1312 
l 3 T 7 
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Acephalocyst, 222 
Acetabulum, fracture of, 534 
travelling, 685 
Achondroplasia 601 
Acinous cancer, 206 949 
Acne, 828 
Aero arthritis 679 
Acromegaly, 605 
Acromion, dislocation of, 621 
fracture of, 486 

Actinomycosis 171 8 10, 12 13, 854, 1033 
Active incontinence of urine, 1191 
Acupressure, 279 

Acupuncture foraneunsm, 3x4,316,321,323 
for hydrocele, 1258 
Acute arthritis, 652, 612, 579 
of infants 577 
cancer of breast, 932 
cystitis, 1183 

dilatation of stomach, 996 
emphysematous gangrene, 108 
enteritis, xoxx, 1006, 1098 1107 
epididymitis, 1247 
goitre, 906 

hydrocele, 1255, 1247 
inflammation (Chapter II ) 27 43 
intestinal obstruction, 1x03 
intussusception 1112 
oedematous hryngitis 9x0 
parenchymatous glossitis, 846 
orchitis 1247 

peritonitis, 973, 976, 1007, 1008, 1009, 
1036 

synovitis, 647 
ulcer of stomach, 986 
Adams’ osteotomy, 684 

subcutaneous operation forDupuy tren’s 
contraction, 434 
Adders bite, 242 
Adductor longus, injury of, 409 
Adenocele, 202, 947 
Adenoids, 839 863 884, 885 
Adenoma 202 

congenital 722 

mtra-canalicular of breast, 945 
of adrenal bodies, 1173 
of breast, 945 954 
of intestine, 1015 
of palatal glands, 868 
of post anal gut, 722 
of sebaceous glands, 404 742 
of testis, 1233 
of thyroid, 900, 901 
Adeno sarcoma of breast, 947 
Adhesions after Iracture, 464 
after synovitis, 649 682 
in appendicitis 1035 
m cancer of stomach 992 
' in hernial sac, 1064 1070 1087 

in peritonitis, 977, 978 1035 1109 
leading to intestinal obstruction X105 
1107 

leading to stricture of intestine, 1014 
strangulation of intestine by, 1105 
Adrenal adenomata 1173 
Adventitious bursas, 415 
Aerial fistula, 897 


Aerobes, 5 
Agglutinins, 22 

Air, entrance into veins 289 776, 919 
Air passages, snrgciy of (Chapter XXXI I ), 
907 

wounds of, 895, 896 
Albuminoid disease, 70 
, Albuminuria, 1198 

j Alexanders operation of shortening the 
I round ligaments, 1268 
! Alexins, 18, 29 
1 Alibert s keloid, 233 
, Alopecia in syphilis, 144 
Alveolar processes, aflcetions of, 809 
sarcoma, 184 
| Amazia, 936 
Amboceptor, 23 

. Ambulatory treatment of fractures, 471 
| Amoeba coll 1012 ir, 1048 
‘ Amorphous phosphates in urine 1196 
Amputation flaps, length of, 1292 
Amputation, methods of 
circular, 1290 
elliptical, 1291 
fl ip, 1291, 1292 

1 modified flap and circular, 1292 

racquet, 1291 
I of breast, 956, 959 

of penis 1241 
of stumps, 1294 

Amputations (Chapter \LIII ), 1290 1307 
during shock, 257, 233 
for acute arthritis, 635 
j for aneurism, 3x3, 322 

for chronic ulcer of leg, 90 
for compound fractures, 232, 475 
for gangrene, roo, 102, 103, 104, 105 
106, 109, 231, 232 315, 327 
for infantile palsy, 738 
for lacerated wounds 231, 232 
for rupture of main artery, 233, 293 
for sarcoma o f bone, 609 
for secondary haemorrhage, 288 
for spreading traumatic gangrene, 109 
for tuberculous disease of joints, 66 7 
668, 669, 670 694 
general remarks on, 1292 
special, 1294 1307 

Amussat’s operation of colostomy, 1021 
! Amyloid disease, 70, 301, 667, 689, 1198 
Anaerobes, 5 
Anal abscess, 1125 

Anaesthesia (Chapter XLIV ), 1308 1315 
dolorosa, 730 

in abdominal operations, 960 
Anaesthetic, choice of, 1313 „ 

leprosy, 171 

Anaesthetics, administration of, 1313 
dangers of, 1314 
Anatomical tubercle, 243 
Anel s operation for aneurism, 3x2 
| Aneurism (Chapter XII ), 302 325 
causes of, 302 
cirsoid, 741 199 
diffuse traumatic 294, 732 
of bone, 609 
of scalp, 739 
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Aneurism, treatment of, 305-315 
varicose, 297, 740 
Aneurism by anastomosis, 199 
of bone, 610 
of skull, 741 

Aneunsmal vari\, 296, 320, 348, 740, 779 
Aneurisms special, 315 325 
Angina of Ludwig, 75, 857 
Angioma, 198 

Angular curvature of spine, 723 
Ankle-joint 

acute arthritis of, 656 
amputation, 1301 
ankylosis of, 683 
dislocation of, 643 
effusion into, 648 
excision of, 707 
fracture dislocation of, 559 
tuberculous disease of, 669 
Ankyloglossia, 845 

Ankylosis, 682, 104, 171, 376, 689, 690, 695, 
696, 727, 825 

Anterior crural nerve, injury of, 392 
tibial artery, ligation of, 340 
Anthracaenna, 128 
Anthrax, 127 

Antiseptic treatment of wounds, 261 
Antiseptics, 261 

in abdominal operations, 961 
Anti-streptococcic serum , 73 

before operations on joints, 643 
before operations on tongue or 
pharynx, 851 875 
in cellulitis, 73 74 
in erysipelas, 119 
in pyaemia, 84 
in septicaemia, 80 
Anti tetanic serum, 125 
Antrum, affections of, 814 
hydrops of, 8x6 
suppuration in, 814, 809, 834 
transillumination of, 815 
tumours of, 816 

Antyllus operation for aneurism, 312 
Anuria calculous, 1167, 1166 
Anus, absence of, 1122 

artificial, 1020, 1009, noo, 1107, 1014, 
1017, 1018, 1024, 1092, 1097, 1109 

1110, 1116 IX37 

closure of, 1025 
condyloma of, 1131, 1143 
epithelioma of, 1x34 
fissure of, 1130 
imperforate, 1121 
prolapse of, 1146 

Aorta, abdominal, aneurism of, 322 
compression of, 285, 323 
ligature of, 334, 323 
thoracic, aneurism of, 315 
Aortic tourniquet, Lister s, 1306 
Aphasia, 772, 787 
Aplasia cranu congenita, 744 
Apncea See Asphyxia 
Apparently drowned, treatment of the, 933 
Appendicitis, ro3r, rroj 

abscess in 1035, 1036, 1037, 1038, 1039 
aetiology of, 1031 1033 


Appendicitis, appendicular colic, 1040 
complications of, 1036, 1039 
diagnosis of, 1040, 732 
extra peritoneal suppuration, 1036 
ftecal concretions in, 1032 
faecal fistula after, 1038 
foreign bodies causing, 1032 
injury a cause of, 1033 
intestinal obstruction in, 1107 
leucocytosis in, value of, 1039 
operations in fulminating appendicitis, 
1044 

quiescent period, 1042 
suppurative appendicitis, 1045 
pathological anatomy of, 1033, 1034 
peritoneal phenomena of, 1035, 1038, 
1039 

prognosis of, 1041 

pylephlebitis in, 1039 

quiescent interval, 1038 

rectal examination, importance of, 1038 

recurrences of, 1040 

recurrent, 1039 

relapsing, 1039 

septic peritonitis in, 1039, io 3^ 
symptoms of, 1037 
treatment of, 1041-1046 
varieties of, 1037 * 

Appendix vermiformis in hernial sac, 1065 
stenosis of, 1033, 1039 
strangulation oi intestine by, 1105 
use of, m tVeatment of colitis, 1012 
Arachnoid cyst, 779 225, 219, 772 
Aran s theory of irradiation, 748 
Arm, amputation tlnough, 1297 
deformities of, 430 
Arterial hsemorrhage, 283-288, 271 
suture, 295 

thrombosis, 293, 301, 103, 105 
vanx, 741 

Arteries, affections of (Chaptei XII ), 293 
3 2 5 

calcareous degeneration, 301, lot 
cause of gangrene, 101 
degeneration of, 301 
digital compression of, 284, 277, 311 
diseases of, 297 301 
injuries of, 293 297 
Arterio venous wounds, 296, 355, 740 
Artenorrhaphy, 3x0 
Arteritis 297 

Arthrectomy 666 668, 669 
Arthritis acute 652, 612, 577, 579, 824 
deformans 671 
following rerie injuries, 679 
gonorrheeal, 658, 737, 824, 135 
gouty, 657 
neuropathic, 677 
pneumococcal, 658 
pyEemic, 658 
senilis, 671 
sicca, 671 
traumatic, 672 
tuberculous 659 
typhoid, 658 
Arthrodesis, 738 
Artificial respiration, 933 
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Bone, injuries of (Clnpter IX ), 457 568 
sarcoma of, 606 609 
syphilis of, 594, 155 
tubercle of, 584, 593 
tumours, 189-194 
Boric (boracic) acid, 262 
Bougies, urethral, 1228 
Bowel See intestine 
Bow legs, 440 

Bowles method of artificial respiration, 933 
Brachial aneurism, 322 

artery, compression of, 285 
ligature of, 333 292 
plexus, injury of, 386 
operations on, 387 

Brain and membranes, affections of (Chapter 
XXVI ), 761 
injury, effects of, 772 774 
laceration of, 770 
softening, yellow, of, 771 
tumours of See also Cerebral, 
Cerebellar, Concussion, and 
Compression 

Branchial clefts, affections of, 892, 893 
Brasdors operation for aneurism, 312 319 
Braun-Lossen s operation on fifth nerve, 380 
Breast, diseases of (Chapter XXXIII ), 936 
959 

abscess of, acute, 939 
areolar, 938 
chronic, 942 
adenoma, 945, 954 
adeno fibroma, 945 
adeno sarcoma 947 
amputation of, 956, geg 
cancer, 949 959 
acute, 952 
diagnosis of, 955 
duct, 953 
en cuirasse 952 
operations for, 956 
scirrhus, 950, 941 944 
atrophic, 953 

congenital malformations, 936 
cysto adenoma, 947, gee 
cysts, 943, 944, 941 
duct papilloma, 948 
fibro adenoma, 945, 947 
mastitis acute, 938 
chronic lobar, 940 
chronic lobular (interstitial), 940 
nipples, affections of, 937 
sarcoma, 948, 954 
syphilitic affections of, 938, 943 
tuberculous disease of, 942 
Bronchocele See Goitre 
Bronchus, foreign bodies in, 908 
Brownian movements, 3 
Bruise, 224, 225 
Bryant’s test line 539 
Bubo, 136, 66 
Bubonocele, 1066, 1071 
Bullet wounds See Gunshot wounds 
Bullets, 239 240 
m bram 776 
Bunion, 454 
Burns, in 


Burrowing epithelioma, 813 
Bursae, diseases of, 4x5-419 
Bursal cysts in neck, 894 
Bursitis, 416 
Butcher s wart, 243 

Crecal colostomy, 1020 

tumour, tuberculous, 1013 
Caecum m hernire, 1065 
Calcaneum See Os calcis 
Calcareous degeneration See Calcification 
Calcification of arteries, 3x1, 101 
of fibro myomata, 1271 
of glands, 365 

Calcium chloride m blood, 342 

in treatment of haemophilia, 292 
Calculous anuria, 1x67, 1166 
Calculus, biliary See Gallstones 
intestinal, xxoi 
pancreatic, 1058 
prostatic-, 1211 
renal, 1165 
salivary, 857 
ureteral, 1172 
urethral, 1223, 1x93 
vesical, 1200 1209 

diagnosis of, 1203 
signs of, 1203 
structure of, 1202 
treatment of, 1204 
varieties of, 1 200 
Callosity, 397 
Callus, 467 

compression of nerves by, 371 
Canalization of veins, 289 
Cancellous osteomata, 190 
Cancer, acute, of breast, 952 
Cancer en cuirasse, 952 210 
Cancer, general facts of, 202, 213 
of antrum, 816, 817 
of bladder, 1189 
of bone, 609 
of branchial clefts, 893 
of breast, 949, 207 
of cranium, 760 
of intestine, 1015, 1110 
of jaw, 813, 817, 816, 822, 823 
of kidney, 1174 k 

of larynx, 912 
of lip, 806 
of liver, 1051 
1 of nasal fossae, 838 
of oesophagus, 879 
of omentum, 983 
of ovary, is> 89 
of pancreas 1059 
of parotid, 858 
of penis, 1240 
of pharynx, 874 
of prostate, 1220 
of rectum, 1x34 
of scrotum, 1265 
of sebaceous glands, 21 1 
of spine, 737 
of spleen, 1060 
of stomach, 991 
of testis, 1254 
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Chono epithelioma, 1277 
Chronic abscess See Abscess 
constipation, 1032, 1033, 1106 
cystitis, 1183, 1x59, 1188 
inflammation, 40 43 
intestinal obstruction, mo, 977 
intussusception, 1115 
meningitis, 779 
superficial glossitis, 847 849 
synovitis, 649 
ulcer of stomach, 986 
Chylous ascites, 981, 993 
hydrocele", 1259, 359 
Chyluna, 1198 
Cicatrices bee Scar 
Cicatrix after amputation, 1293 
Circular amputation, 1290 
Circumcision, 1238 
Circumflex nerve, injury of, 387 
Cirsoid aneurism, 741, 199 
Clavicle, dislocation of, 623 
fracture of, 484 
Clavus See Corn 
Claw foot, 453 

hands in leprosy, 171 
in ulnar paralysis, 39a 
Cleft palate, 799, 861 
Cline s splint, 553, 554, 560 
Cloacae, 574 

Closure of jaw, causes of, 825 
Clot, active, 304 
passive 304 
Clover’s inhaler, 13x1 
Club foot, 442 
hand, 430 

Coagulation necrosis, 31, 58 
Cocaine, uses of, 1308 
Cocci, 3 884 

diplococcus intracellulans, 780 
gonococcus, 129, 5, 8, 12, 56, 79 6 0 8, 
972 . 974 

micrococcus epidermidis albus 56 
micrococcus tetragenus, 56 
micrococcus urere, 56 1181 
pneumococcus 55, 2, 8, 79, 81, 578, 
658, 780, 884 927, 972, 974 
staphylococcus pyogenes, 53, 55 57. 
7=. 3 8, 79, 81, 394, 39s, 577 780, 
927, 1181 

streptococcus erysipelatis, 1x5 185 
streptococcus pyogenes, 54, 55 3 8, 
11. 7 2 - 79. 81, 1x5, 578 652 780, 
927, 972, 1033, 1036, 1054 
Coccydynn, 535 
Coccygeal tumours, 722 
Coccyx, excision of, 535 
fracture of, 535 

Cock s operation of perineal section, 1234 
Cold in treatment of haemorrhage, 278 
of inflammation 38 
Coley s fluid, 185 210 
Colic, appendicular 1040 
biliary 1054 1040, 1055 
lenal 1167, 1036 
Colitis, 1012 

Collapse 254, 974, 1092 1106, 1114, 1117 
Collateral circul xtion 0S3 
Colles fascia 1236 


Colies fracture, 512 

law, 152 - _ u - , . . . 

Colley’s, Davies, operation for-,, cleft palate, 
867 i 

Colliquative necrosis, 32 
Colloid cancer, 209, 202, 950, 983, 1015, 

1134 

Colon, idiopathic dilatation of, 1018 
Colopexy, 1148 

Colostomy, 1019, 1021, 1018, 1027, axi2j 
1122, 1132, X133, 1x37, 1140 
comparison of methods, 1024 
iliac, 1022 
lumbar, 1021 
uses of, 1021 

Columnar carcinoma, 207 
of bladder, 1189 
of breast 10x5 
of intestine, 1015 
of rectum 1134 
of stomach, 991 
of upper jaw, 817 
Coma, diabetic, 104 
diagnosis of, 769 
in cerebral abscess, 781, 786, 787 
in cerebral tumour, 791 
j in head injuries, 777, 779, 7 8o > 7 68 > 

; 78l, 782, 796 

i in renal disease, 1160 1167 
I Comminuted fracture, 459, 464 
Common carotid artery, aneurism of, 318 
compression of, 284 
ligature of, 328, 317, 319, 320, 321 
iliac artery, ligature of, 335 324 
Complement, 23 
Complete fracture, 459 
Complicated fracture, 464 
dislocations, 618 621 
Compound fractures, 459, 474, 232, 749 
palmar ganglion, 412 
Compression, cerebral, 768 

digital, of arteries for cure of aneu ism, 
3ii 

to control haemorrhage, 284 
of nerves, 371 

theory of fracture of base of skull, 748 
Concussion of brain, 765 
of spine, 710, 713, 714 
Condylomata, 144 

of anus, 1131, 1143 
of tongue, 849 

Congenital abnormalities of testis, 1243 
adenoma, 722 
affections of cranium, 742 
of kidney, 1x51 
atrophy of bone, 602, 744 
cysts, 215, 893 

deformities (Chapter XVIII ), 420 
dislocations, 612 
elevation of shoulder, 430 
I epilepsy, 794 

1 fissures of lips, 797, 804 

1 fractures 459 

hernia, 1062 1067, 1063 1083, 1244 
1 hydrocele, 1255 125/ 

' hydronephrosis 1x56 

induration of muscle, 421, 893 
I malformations of breast, 936 
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Cysts of sebaceous glands, 403, 742, 893 
of spermatic cord, 219 
of thyroid, 901, 893 

of thyroglossal duct, 893, 850, 855, 216 
of tunica vaginalis 218 
of Wolffian body, 2x7, 218, 1258 
parasitic, 220 
paroophoritic, 1284 
parovarian, 1285, 2x8 
retention, 219, 943 
serous 219, 895, 944, 1174 
Cytolysins, 22, 23 
Czerny Lembert suture, 965 

Dactylitis, tuberculous, 585 
Davy s rectal lever, 1306 
Deans operation for abscess of brim, 
790 

Decalcified bone, use of, 590 
Deciduoma mahgnum, 1277 
Deformities (Chapter XVIII ), 420 456 
in rickets, 598 

of spine, 423, 428, 429, 59 8 > 7 2 7. 737 
Degeneration, cysts of, 215, 223, 944 
in arteries, 301 
in nerves, 372 
Delirium tremens, 259. 464 
Deltoid bursa, inflammation of, 419, 648 
Dental cysts, 81 x 
Dentigerous cysts, 821, 199, 217 
Depressed fracture of skull, 752 
treatment of, 756, 757 
Dermatitis maligna, 938 
Dermoid cysts, 2x5 
acquired, 220 
of breast, 944 
of mouth, 853 
of neck, 893 

of ovary, 215, 217 219, 1283 
of scalp, 742 
of tongue, 850 
sacral, 72a 
traumatic, 220 

Development of lips and pilate, 799 
Diabetes, 1x99 
Diabetic coma 769 

gangrene, 103, 1200 
Diaphragmatic hernia, 1086, 1063 
Diaphysitis, acute, 575 
Diet! senses, 1040, 1153 
Diffuse aneurism, treatment of, 315 
traumatic aneurism, 294 
Digital compression of arteries, 277, j.84 
3x1, 321, 323 

Dilatation ot cardiac orifice, 877, 880, 996 
of oesophagus, 880 
of pylorus 996 
of rectum, 1133 
of stneture of urethra, 1231 
Diphtheria, 37, 832, 910, 916 922 
Diplococci, 3 

Oiplococcus gonorrhoea, 129 
intracellularis, 780 
urea: hquefaciens, 1181 
Direct inguinal hernia, 1069 
Dislocations (Chapter \\1 ), 612 646 
accompanying fracture, 465 


Dislocations, complete, 6x8 
complicated, 618 
compound, 618, 621 
congenital, 6x2 
of spine, 708 
pathological, 617 
special, 621 646 
traumatic, 617 
treatment o' , 620 
Dissecting aneurism, 30b, 300 
Dissection wounds, 243 
Distal ligature for aneurisms, 312, 317, 319, 
322 

Distension cysts, 215 
Distension of bladder with overflow, 1192 
Disunited fracture, 477 
Diverticula of oesophagus, 876 
Diverticulum of Meckel, 1006, 1105 
Dorsal dislocation of hip, 635, 636 
Doraalis pedis artery, ligature of, 341 
Drainage in abdominal operations, 963 
of wounds, 229, 269 
Dressings for operations, 269 
Drowning, 933 
Dry gangrene, 95 
Duct cancer of breast, 953, 948 
papilloma, 948, 943 

Duodenum, perforating ulcer of, 1005, 113 
stenosis of, 1006 
ulcers of, 1005, 980, 1040 
Duodeno-jejunal fossa, 1x05 
Dupuytren s contraction, 433 
enterotome, 1025 
fracture, 539 
splint, 560 

Dura mater, inflammation of, 755, 780 
injuries of, 755, 780 
sarcoma of, 747, 741 
thickening of causing epilepsy, 
794 

Durham s tracheotomy tube, 918 
Dysentery, 10x4, 1048 
Dyspeptic ulcer of tongue, 848 
Dysphagia, 881 
Dyspnoea See Asphyxia 

Ear, affections of (Chapter XXX ), 882 891 
middle, affections of, 883 
otitis media, 883 

complications of, 884 891 
Ecchondroses, 190 
Echinococcus taenia, 220, 345 
! i Ecthyma, 146 
! Ectocyst, 222, 1051 
Ectopia testis, 1244 
vesicas, 1178, 971 
I Ectrodactylisni, 431 
Eczema of external auditory meatus, 883, 
886 

of nipple, 937, 950 
of umbilicus, 070 
rubrum, 118 
taricose, 349, 88 
Eczematous ulcer, 90 

Eggshell crackling, 606, 6o8, 6x0, 747, 760 
8x4, 822 

1 Ehrlich s theory of immunity, 20 
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Elbow joint, acute arthritis of, 655 
amputation through, 1297 
ankylosis of, 683 
dislocation of, 629 
effusion into, 648 
excision of, 697, 668 684 
tuberculous disease of, 668 
Electricity for treatment of incontinence of 
urine, 1193 

Electrolysis for aneurism, 331, 316, 321, 323 
for cirsoid aneurism 321 
for hydatid cyst, 1051 
for intra orbital aneurism, 741 
for nrevi, 353, 806 
Llephantiasis, 359, 360 
Grascorum, 169 
Elevated fracture, 754 

Elliptical (oral) method of amputating, 1291 1 
Emboli, 345, 99 Si, 300, 302, 307, 30S . 

1047, 1048 

Embolic arteritis, 298 
abscess, 58 
gangrene, 99 
Embolism, 345 
fat, 464 

Embolus, 344, 343 652, 769 
Embryonic origin, cysts of, 215 
tumours of, 177 
tissue, 60 

Emphysema, surgical, (78, 758, 896, 924, ' 
1008 I 

Emprostbotonos, 123 

Empyema, 927, 728, 732, 909 925, 989, 1049 
of antrum, 814 
of frontal sinuses, 759 
pulsating 928 
Encephalitis, 782, 783 
Enccphalocele, 743, 741, 742, 795 
Encephaloid cancer, 206, 207, 949 
Encysted abscess (chronic) of breast, 943 
of liver, 1049 
ascites, 981 
calculus, 1201 
hernia, 1069 

hydrocele of cord, 1239 218 1071 
of epididymis, 1238, 219 
of round ligament, 1259 219 
End to end anastomosis of bowel, 1026 
Endarteritis, acute, 298 
chronic, 299 
obliterans, 103, 300 
syphilitic, 303 
tuberculous, 301 
Endocarditis, infective, 81, 83 
Endocyst, 222, 1051 
Endognatluon, 799 
Endosteal sarcoma, 606 747, 822 
Endometritis, 134 
Endothelioma, 213 
of parotid, 857 

Enemata m treatment of chronic obstruc 
tion, nix 1112 

in treatment of intussusception, 1115 
use of, in diagnosis of intestinal obstruc 
Von, mg 

Enterectomy, 1025, 968, 1009, 1014, 1017, 
1097, 1099, mo rn6 


I Enteritis, acute, ion 1006, 1098, 1107 
Entcro anastomosis, 1026, 1013 
Entcrocelc, 106 } 

, Enteroliths, ton, 1107 
Lntcroplasty, 1023 1014 
Lnteroptosis 1018, 1075, HS3 
Entcrorrliaphy, 1026, 1017 
Enterostomy, 1019 1109 
Enterotome, 1025 
Lnterotomy , 1019 

Enucleation of thyroid adenomata, 903 
| Enzymes, 5 
j Eosmophtles, 46 
1 osinophilia, 50 
Epididy mcctomy , 1230 
Epididymitis, acute, 1247, 1229 133 
chronic, 1248 
syphilitic 1251 
tuberculous, 1249 
Epilepsy, congtnnal 70 \ 
hystcro . 794 
idiopathic, 794 
] lcksontati, 792, 791 
reflex, 794 

surgical treatment of, 793 
traumatic, 794. 756, 757, 77S> 7 S 3- 79° 
Epileptiform tic, 379 
Epiphora, 817 

1 piphyscs, separation of, 460 

suppuration in connection with, 575 
460 

Lpiphysitis, 573 
acute, 579 
sy phihtic, 597 , 460 
tuberculous 591, 460 
Epiplocele, 1065, 1093 
Epiplopexy, operation of, for ascites, 983 
Epispadias, 1221, 1178 
Epistaxis, 842, 837, 750, 478, 271- 78 5 
Epithelioma, 203 

after lupus 399, 402 
branchial, 893 
of anus, 1134 
of bladd r, 1189 
of cervix uteri, 1275 
of glands m neck, S95 
of gum, 813 
of larynx, 912 
of lower jaw, R13, 803 
of lip, 806 
of nipple, 938 
of nose, 838 
of cesophagus, 879 
of palate, 868 869 
of penis, 1240 
of pharynx, 874 
of scalp, 741 
of scars, 234 
of scrotum, 1263 
of stomach, 991 
of tongue, 850 
of tonsil, 872 
of umbilicus 971 
of upper jaw, 817 
of urethra, 1224 
Epityphlitis See Appendicitis 
Epulis, 812, 868, 189 
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Epulis, malignant, 812, 821 
Erethitic shock, 255 
!• rgot, gangrene from, 104 
Erysipelas, 115, 55, 970 

curative action of, 118, 185 
of fauces, 117, 120, 870, 873 
of scalp, 740 
of scrotum, 117 
Erythema nodosum, in 
solare, 118 

Esmarch’s operation for closure of jaw, 826 
Estlander s operation for chronic empyema, 
93° 

Ether, method of administering, 1311 
Ethmoid, diseases of the, 834 
Ethyl chloride, 1309, 1312 
Eucaine hydrochloride, uses of, 1309 
Eustachian catheter, 885 
Evisceration in treatment of peritonitis, 975 
Excision of joints, 695 701 
for acute arthritis, 655 
for ankylosis, 684 
for dislocations, 621 
for fractures, 465, 504 
forosteo arthritis, 676 
for tuberculous disease, 666 
of breast, 956 
of condyle of jaw, 826 
of Gasserian ganglion, 382 
of gastric ulcer, 990 
of hydrocele sac, 1257 
of intestinal growths, 1017 
of larynx, 914 
of lower jaw, 823 
of maxilla, 819, 838, 839 
of naevi, 352 
of parotid gland, 859 
of pylorus, tooo 
of rectum, 1137, 1138 
of rib for empyema, 929 
of rib for hepitic abscess, 1050 
of rib for subphrenic abscess, 981 
of stomach, 1000 
of stricture of urethra, 1231 
of thyroid tumours, 903 
of tongue, 832 
of varicocele, 1261 
Exclusion of intestine, 1017 
Exomphalos, 1083 
Exophthalmic goitre, qo4 
Exophthalmos, 320, 379, 785, 814 
pulsating, 779 
Exostoses, 194, 746 
Exostosis bursata, 193 
cancellous, 193 
ivory, 194 
of ear, 883 
of rib, 321 
subungual, 193 

Expansion of bone, 586, 606, 610 
Extension of leg, 541, 542 
in hip joint disease, 690 
External carotid, aneurism of, 319 

ligature of, 329, 290, 859, 872, 
, s 75, 897 

iliac artery, aneurism of, 323 
ligature of, 336, 324 


External popliteal nerve, affections of, 392 
urethrotomy, 1232, 1237 
Extirpation of aneurism, 310, 319, 321, 325 
1 Extra capsular fracture of femur, 537 
1 of humerus, 493 

! Extra dural abscess, 780 
Extra-genital chancres, 140 
Extra medullary htemorrhage, spinal, 71 1 
I Extra-peritoneal rupture of bladder, 1181 
I of tubal gestation, 1281 

Extravasation of blood, 271 

of urine, 1236 1181, 1190, 1194, 1222 
Extroversion of bladder, 1178, 971 
Exudation cysts, 2x9 

Facial artery, compression of, 284 
ligation of, 331 
1 cleft, oblique, 803 

nerve, affections of, 383, 886 

1 operations on, 385 

| palsy, 383, 752, 858, 886 

I be, 383 

I Facies Hippocratica, 974, 1092, 1104 
Faecal concretions in appendicitis, 1032 
fistula, 1100, 977, 978, 1007, 1009, to 16 
1038, 1046, 1098 
umbilical, 971, 978, 1009 1180 
impaction, mo mi 
vomiting, 1092, 1102, 1104, mo 
Facultative parasites, 4 
saprophytes, 4 

Fallopian tubes, affections of, 1278 
strangulation by, 1105 
False incontinence of urine, 1192 
joints, 475, 619 
passages, 1229 

Faraboeuf’s amputations, 1299, 1304, 1295 
Farcy See Glanders 
Tat embolism, 464 
nperosis, 1057 

Fatty degeneration of arteries, 301 
hernia, 1085, 188 
tumours See Lipoma 
Favus, 10 

Female genital organs, surgery of (Chapter 
XLII ), 1266 1289 
Femoral artery, aneurism of, 324 
compression of, 285 
ligature of, 337, 338, 324 
Femoral hernia, 1080 1083 

operations for radical cure, 1081- 
1083 

strangulated, 1099 
Temur, fracture of, 535 548 

separation of lower epiphysis, 548 
upper epiphysis, 544 
Fever, 35 

hectic, 69 
traumatic, 258 

Fibrin ferment, 35, 258, 292, 464 
Fibroblasts, 31, 29, 246, 247 
Fibro adenoma of breast, 945, 946 
of thyroid, goo 
Fibro cicatricial tissue, 248 
Fibro cjstic disease of jaw 822, 199 
of testis, 1253, 217 
Fibroid, recurrent, 183 
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Fibroid thickening, 41 
Fibromata, 188, 195, 737, 712, 812, 816, 
821, 837 

Fibro myoma, 194, 223, 1268, 1270 
1 ibro sarcoma, 181, 183, 194, 949, 955 
Fibrous polypus of nose, 837 189 
union of fractures, 475 
Fibula, fracture of 553 
Fifth nerve, affections of, 379 
operations on, 380 383 
Filanasis, 52, 361 
Fihna sanguinis honnnis, 359, 361 
Fingers, amputations of, 1294 
chancre of, 140 
deformities of, 430, 432 
Finsen-light cure of lupus, 400 
Fission, 2 

Fissure of anus, 1130 1133 
of lip, congenital, 797 804 
of Rolando 761 
of Sylvius, 762 

Fissured fracture of skull 748 
Fissures of nipple, 937 
Tistula, 68 
aerial 897 

biliary, 1036, 971, 1052 
bimucosa, 1009 
branchial, 893 
ceivical, 894 

fsecal, 1100, 977, 971, 978, 1007, 1009 
1016, 1038, 1046, 1098 
gastric, 989 988 
-in ano, 1x27 
median cervicil, 894 
oesophageal, 873 898 
penile 133 

perineal, 1237, 1220, 1226, 1235, 1236 

pharyngeal, 898 

recto vesical, 1x36 1x31, 1135 

salivary, 860 

scrotal, 1265 

umbilical, 971, 978, 1009, 1180 
urinary, 1237, 971, 133, 1180, 1210, 
1220, 1236 
Flagella, 2 

Flaps in amputation':, 1292 
Flat foot, 430 

gonorrhoeal, 135 
Floating kidney, X152 
spleen, 10 60 
Fluctuation, 65, 61 
Foetal goitre, 901 

residues, origin of tumours in, 177 
Foot, amputations of, 1301 
deformities of, 442 
laceration of, 232 

Forcible straightening of spine in caries, 
734 

Forcipressure treatment of haemorrhage, 280 
Fore arm, amputation through, 1297 
Foreign bodies, cysts m connection with, 
220 

m air passages, 907 
in appendix, 1032 
in bladder xx, 81 
in bram, treatment of, 776 
in bronchus, 908 


Foreign bodies in cure of aneurisms, 341 
in car, 883 
in hernial sac 1066 
in intestine, xoio 1107 
in larynx, 907 
m nose, 831 
in oesophagus, 876 
in rectum, 1123 
in stomach, 986 
in trachea, 908 
m urethra, 1223 

Rontgen ray', diagnosis b\, 234 
241, 877 
1 ormalin, 263 

Fourth nerve, paralysis of 379 
Fracture fever, 464 
Fractures (Chapter \ 1 \ ), 457 5C8 
complications of, 164 

during treatment, 473 
compound, 474 
disunited, 477 

early operative treatment of, 472 
effects of, 164 

massage in treatment of, 171 
signs of, 460 
treatment of (69 
union of, 467 
untinitcd, 473 
varieties of, 459 
vicious union of, 477 
Fracture-dislocation, 618 
of spine, 705 
I ragihtas ossium, 458 
Frank’s operation or gastrostomy, 997 
Freezing for anxsthesia, 1309 
Frontal bone, fracture of, 75S 

lobes, injuries of, 772, 767, 771 
sinuses, affections of 7C8, 834 
suppuration m, 75y, 786, 834 
Frost bite, iix 
Tungi, 10 

Fungus Inematodes, 178, 207, 1253 
testis, 1273 
Furuncle bee Boil 
Fusible calculus, 1201 
Fusiform aneurism, 304 


Galactocele, 943 

Gall bladder, affections of, 1052 

Gallstones, 1032 

complications of, 1054 
impaction of, 1053, 1058, 1107 
m intestine, xoxo, 1107 
operations for, 1054 
pancreatitis due to, 1058 
Ganglion, 412 

compound palmar, 412 
Gangrene (Chapter VI ) 94 114, 32 
acute emphysematous, 108 
after aneurism, 307, 309, 311 
diabetic, 103, 1200 
embolic, 99 

from carbolic acid 107 
from corrosives (chemicals), 107 
from ergot, 194 

from fractures during treatment, 473 
from ligature of arteries, 327, 105 
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Gangrene from obstruction of mam vessels, 

105 

from rupture of arteries, 294 
from splint pressure, 106 
from thrombosis of artery, 105 
senile, 101, 301, 302 
spontaneous, 104 
traumatic, 105, 108 
varieties of, 98, in 

of intestine in hernia 1090, 1091, 1096, 
1097, 1098, 1099 
in intestinal obstruction, 1102 
in intussusception, 1113 
of lung, 930 

Gangrenous stomatitis, 844 
Gant’s osteotomy of femur 684 
Gartner s duct, cyst of, 218 
Gasserian ganglion, removal of, 382 
Gastrectomy, 1000, 994 
Gastric fistula, 989, 988 

juice m cancer of stomach, 992 
ulcer and its effects, 986 990 
Gastrocnemius, rupture of, 408 
Gastro enterostomy, 1001 

for cancer of stomach, 994 
for haemorrhage from duodenal ulcer, 
1006 

from stomach ulcer, 987 
for hour glass stomach, 990 
for pyloric stenosis, 995 
for stenosis of duodenum, 1006 
for ulcer of stomach, 990, 987 # 

vicious circle after, 1002 1004 
Gastrostomy, 997, 880, 881 994 
Gastrotomy, 996, 986 
Gelenkmaus, 681 
Genu recurvatum, 440, 669 
valgum, 437, £99 
varum, 440 599 

Giant cells, 161, 183, 276, 399, 571 
Gigantism, 603 
Gigli’s saw, 764 
Giraldds, organ of, 217 
Glanders, 168 

Glands, lymphatic, affections of, 362 370 
malignant, 850 
mesenteric, 984 
syphilitic, 364 
tuberculous, 364 
Glandular cancer, 206 
Glass wounds, 234, 296 
Gleet, 130 

treatment of, 132 
Glenard s disease, 1018, 1153 
Gliomata, 197 
of brain 790 
Glossitis, 846 847 849 
Glosso pha-yngeal nerve, affections of, 385 
Glossy skin, 373 
Gloters stitch, 227 
Gluteal arterj , aneurism of, 324 
haemorrhage from, 294 
ligature of, 335 
bursa, tubercle of 4x9 
Gl\ cogen in diagnosis of suppuration, 49 
Goitre, 8q8 

Golding Bird s sling for flat-foot, 452 


Gonococcus, 129, 5, 8, 12, 56, 79, 658, 972, 
1181 

Gonorrhoea, 129, 1209, 1225 
arthritis in 658, 824, 135 
Gonorrhoeal conjunctivitis, 134 
cystitis, 1181, 134 
epididymitis, 133 
proctitis, 134 
rheumatism of spine, 737 
rhinitis 134, 832 
sclerotitis, 135 
Gottstein’s curette, 842 
Gout, 1 195 657, 675 
Gouty arthritis, 657 

deposits in bursae, 417 
Gram’s method of staining organisms, 8 
Granulation tissue, 60 41, 248, 250, 251 
Granulomata, 137, 41 
Gravel, 1203, 1165 
Graves disease, 904 
Gravitation paraplegia, 711 
Great sciatic nerve, affections of, 391 
stretching of, 392 
Greenstick fracture, 457 
Gntti s supra-condylar amputation, 1305 
Growth of bone, 569 
Gubernactilum testis, 1243 
Gumboil, 809 
Gumma, 146, 41, 396, 421 
of brafn, 791 
of lip, 805 
of laryn\ 911 
of pharynx, 874 
of testis, 1252 
of tongue, 849 
perisynovial, 670 
subperiosteal, 594 
Gummatous osteo myelitis, 596 
synovitis, 670 

Gums, affections of, 809 811 
Gunshot wounds, 234 242 

of abdomen, 240, 241 
of lung, 926 

of skull, 754, 776, 240, 241 
treatment of, 241 
Gutter fracture, 754 
Gynecomastia, 936 

Haematemesis, 993, 1005, 878, 271 
Htematocele of cord, 1246, 1072 

of tunica vaginalis, 1245, 219, 1263 
Haematoma, 225 

of abdominal walls 967 
of ear, 882 
of vulva, 1266 
Hcematomyeha, 711 
Hasmatoraclns 711 

Haematuna, 1196 1036, 1155, 1164, 1166, 
1183, 1187, 1188, 1190 1203 
Haemoglobinuria, 1197, 104 
Hremoljsins, 22, 23 
Haemophilia, 292, 11Q7 
joints in, 679 
Hcemoptjsis, 272, 923 
Haemorrhage (Chapter XI ) 271 292 
after remo\ al of teeth 809 
blood examination after, 44 

84 
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Haemorrhage, cerebral, 780 
during amputations, 1293 
at lnp joint, 1306 
effects of, 272 
from cathetensm, 1229 
from duodenal ulcer, 1005 
from gastric ulcer, 987, 986 
fiom varicose ulcer, 350 
in fibroids of uterus, 1271 
in fracture of skull 750, 776 
intra peritoneal, 969 
meningeal, 777, 779 7(7 
natural arrest of, 275 
primary, 283 

recurrent, 286, 1188, 1294 
secondary, 286, 896 
special sources of, 290 
spinal, 711 

treatment of, general, 273 
surgical, 277 

Haemorrhagic infarct, 345 
pancreatitis, 1058 
Haemorrhoids, 1140 

complications of, 1143 
diagnosis of, 1143 
external, 1141 

treatment of, 1141 
internal 1x42 

treatment of, 1144 
Haemostasis, 268 
Haemostatics, 279 
Haemothorax, 923, 924 
Hahn s tracheotomy tube, 854, 914, 918 
Hallux rigidus (H flexus), 454 
valgus, 454 

Halsted’s operation for hernia, 1079 

for removal of tuberculous glands, 

367 

for scirrhus mammae, 958 
suture, intestinal, 966 

intradernuc, 228 
Hammer nose, 828 
Hammer toe, 455 

Hammond's wire splint for fracture of lower 
jaw, 481 

Hand, amputation of 1296 
deformities of, 430 
Hands, sterilization of, 265 
Haptophore, 21 
Hare lip, 797 799 

operations for, 800 

Hartley Krause, operation for the removal 
of Gasserian ganglion 382 
Head injuries See Fractures of skull, 
injuries of brain etc 
Healing of wounds, 249 252 
by granulation, 249 
by organization of blood clot, 251 
by primary union, 249 
by secondary union, 249 
under a scab 251 
Heart, wounds of 931 
Heat in inflammation 33 

in treatment of inflammation, 39 
Heat stroke, 769 

Hectic fever, 69, 77, 580, 653, 662, 689, 690, 
731 


Hcninnopn, 773 

Hepatic abscess Sec Abscess oflncr 
Hernia (Chapter \X\V ), 1062 1100 
xtiology of, 1062, 1203 
bladder in, 1065 
ctecum in, 1065 
enterocelc, 1064 
cpiploccle, 1065 
lnflimmation of, 1088, 1064 
irreducibility of 1087, 1064 
obstructed, 1088 
sac of, 1063 
foreign bodies m 1066 
hydrocele of, 1064 
signs of, 1066 
strangulated 1089 1100 

complications after operations for, 
1098 

after taxis for, 1094 
gangrene of bowel m, 1090, 1096, 
1097, 1099 

operative treatment of, 1095-1090 
pathological effects of, 1090 1091 
prognosis of, 1093 
sequela, of, 1100 

signs and symptoms of, 1091- 


1093 

taxis in, 1093-1095 
structure of, 1063 
treatment of, 1066 
vermiform appendix in, 1065 
Hernia, acquired, 1063 
* bubonocele, 1066 
cerebri, 795, 775 

congenital, 1067, 1062, 1063, 1083, 
1244, 1267 

diaphragmatic, 1086, 1063 
en bissac, 1095, 1070 
encysted, 1069 
fatty, 1085 188 
femoral, 1080 
funicular, 1068 
infantile, 1069 
inguinal, 1066 1079, 1080 
internal, 1105 
interstitial, 1070, 1062 
Littrds, 1089 
lumbar, 1086 
obturator, 1087 
of lung, 927 

Richters, 1089, 1092, 1099 
testis, 1252 
umbilical, 1083, 1063 
vaginal, 1068 

ventral, 1085, 961, 964, 967, 968, 1040 
1063 

Herpes labialis, 806 
in neuralgia, 377 
preputjalis, 1240 
zoster, 391 

Hesselbach’s triangle, 1069 
Heteroplasty, 744 
Hey s amputation, 1300 
saw 763 

Hilton’s method of opening abscesses, 
66 

Hip disease, 685 694 
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Hip disease, diagnosis from sacro iliac 
disease, 695 

-joint, acute arthritis of, 655, 652 
amputation at, 1305, 694 
ankylosis of, 683, 684 
dislocation of, congenital, 612 
traumatic, 635 640 
effusion into, 648 
excision of, 699, 693 
osteo arthritis of, 676 
tuberculous disease of, 685 
Histrionic spasm, 385 
Hodgen’s splint, 543 
Hodgkin’s disease, 368 
Hoffas operation for congenital displace 
ment of the hip, 617 
Hoffmann's bone rongeur, 756 
Horn, sebaceous, 404, 1240 
Horsley’s classification of epilepsy, 793 
wax 763 

Hospital gangrene, 109 
Hour glass, stomach, 989 
Housemaid s knee, 417 
Howship s lacunae, 571 
Humerus, fractures of, 488 504 

separation of lower epiphysis, 500 
of upper epiphysis, 495 
Humoral theory of immunitv, 18 
Hunterian chancre, 139 
Hunters canal, ligature of femoral artery 
m. 339 

operation for aneurism, 312 
Hutchinson s teeth, 155 
wart, 144, 849 
Hyaline cells, 47 
Hydatid cysts, 220, 410 
of bone, 610 
of brain, 791 
of breast, 944 
of kidney, 1x74 
of liver, 1050, 1048 
of lung, 931 
of neck, 895 
of spine, 737 
of spleen, 1060 

Hydatid of Morgagni, 217, 1259 
Hydrarthrosis, 651 
Hydrencephnlocele 742, 743 
Hydrocele, acute, 1235, 1247, 1072 
bilocular, 1255 
congenital, 1253, 1237 
chylous, 1259 3S9 
infantile, 1255 
of breast, 944 
of cord, 1259, 2x9 
of epididymis, 1258 
of hernial sac, 1064 
of neck, 895 

of round ligament, 1259, 219 
of tunica albuginea, 1259 
of tunica vaginalis 1255 219,1263 
tapping, method of, 1257 
Hydrocephalus, 744 
Hydrogen, peroxide of, 263 
Hydronephrosis, 1156, 1x53, 1190, 1213, 
1226, 1272, 75 
Hydrophobia, 126, 124 


Hydrops antn, 816 
articuli, 631 
Hydrosalpinx, 1279 
Hygroma, 338, 723, 894, 893 
Hyoid bone fracture of, 482 
Hypersemia, 27 
Hyperchlorhydria, 989, 1003 
Hyperostoses, 194, 816 
Hypertrophic cancer of intestine, 1013 
osteo arthropathy, 603 
tonsillitis, 870 

Hypertrophy of bladder, 1213, 1226, 1204 
ofbone, 603 
of breasts, 936 
of gums, 8ir 
of prostate, 1212 
of skull, 743 
of tonsils, 870 
Hyphomycetes, 10 
Hypodermoclysis, 274 
Hypoglossal nerve, injury of, 386 
Hypospadias, 1221 
Hypostatic pneumonia, 473, 536 
Hysterectomy, abdominal, 1272, 1277 
Hvstena, 421, 1193 

in spinal injuries, 713 
Hysterical joints, 68x, 441 
Hystero epilepsy 794 
Hysteropexy, 1268, 1148, 1269 

Ichthyosis linguae, 847 
Icterus See Jaundice 
Ileo colostomy, 1017, 1014, 1031 
Ileus, 1101, 1103 
Iliac abscess, 732 
aneurism, 323 
colostomy, 1022, 1137 
vessels, ligature of, 333, 336, 324, 323 
Immunity, 14-17 
theories of, 17 

Impacted calculus in ureter, 1167 
faeces, ixxx, 1110 
gallstones, effects of, 1053, 1058 
fracture, 459 

urethral calculus, 1223, 1192, 1193 
Impaction of foreign bodies in bowel, 1010 
1107 

Impassable stricture, treatment of, 1233 
Imperforate anus, H2X 
Impermeable stricture of urethra, 1225 
Implantation cysts, 220 
Incised wounds, 226 

Incision, parietal, in abdominal operations, 
961 

Incomplete fracture, 459 
Incontinence of urine 1191, 7x6, 730 
Infantile hernia, 1069 
hydrocele, 1253 
palsy, 737, 443. 447 
Infarct, 345 82 See also Emboli 
Infection (Chapter I ) 11 14 
Infections, non specific pyogenic (Chapter 
r ). 53 84 
Infective arteritis, 297 
Infective diseases, specific (Chapter VI ), 

1x5 i74 

I Infective endocarditis, 81 
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Infective gangrene, 108, 98, 1098 
granuloma!!, 137 
osteo myelitis, acute, 575 715 
phlebitis, 346, 347, 81 785 
processes, 13 

thrombosis of cerebral sinuses, 78 j 
Inferior dental nene operations on, 381 
maxilla fraciure of, 479 
Inflamed aneunsm 309 

treatment of 315 
hernia, 1088 1064 

lymphatic gland, simulating hernia, 
1072, 1099 

Inflammation (Chapter II ), 2643 
of otarian cyst, 1286 
Inflammatory fever, 113 
Infra orbital nerve, operation on, 380 
Infusion of salt solution, 273 

for abdomintl injuries, 970 1008 
for haemorrhage, 273 
for sepsis, 78, 81 
for shock, 257 
Ingrowing toe-nail, 402 
Inguinal aneurism, 323 
bubo, 66 
colostomy 1022 
hernia, 1066 

congenital, varieties of, 1067, r 68, 
1267 

diagnosis of, 1071, 1072 
direct, 1069 

intantile (encysted), ro 69 
interstitial, 1070 
strangulated, 1098 
treatment of, 1072 1079 
Inherited syphilis, 152 

bone affections in, 596, 805 
Injections for cure of hydrocele 1257 
m gonorrhoea, 132 
Innominate artery aneurism of, 317 
ligature of, 327, 321 

Inoperable malignant disease, treatment of, 
185, 2x0, 959 
Insanity, traumatic, 795 
Instruments, preparation of, for operations, 
266 

Intercostal artery, haemorrhage from, 291 
neuralgia 391 
Intermaxilla in hare lip, 799 
Intermediate haemorrhage, 286 
Internal carotid artery, aneurism of, 319, 
320 

ligature of, 329 
wounds of, 778 

Internal derangement of knee-joint, 641 
hernia, 1105 

iliac artery, ligature of 324, 325 
mammary artery, haemorrhage from, 
291 

ligature of, 331 

popliteal nerve affections of 393 
strangulation of intestine 1x05 1089 
urethrotomy, 1231 

Interscapulo-thoracic amputation, 1..98 
Interstitial emphysema of lungs, 924 
hernia 1070 
inflammation, 37 


Interstitial keratitis, 155 
mastitis, 9 jo, 9(6 

Intestinal adhesions 077, 978, T035, nog 
an tsioinosis, 1026 
bobbins, 1027 
calculi, 101 1 
clamps, 1026 

| obstruction (Chapter WXVI ), xxoi 

' 1119 

acute, H03, nor, 10x4, 1036, 1116 
chronic, mo, 1014, 977 
paraljsis 1103 
sutures, 964 966 
l Inti stints, affections of 1006 
carcinoma of, 1013 
tolitis, 1012 

congenital malformations of, 1006 
1 enteritis, ion 

enteroptosis, 1018 
j foreign bodies in, xoxo 

ldiop ithic dilat ltion of colon, 1018 
injuries of, 1006 
operations on 1019 1031 
sarcoma of, 1015 
stenosis of, 1013 
tuberculous ulcers of, 1013 
Intra capsular fracture of femur 535, 536 
of humerus 488 
1 Intra cranial aneurism, 320 

bloodvessels, injuries of 776 780 
inflammation, 780 785 
Intra mammary abscess, 939 66 
Intri medullary haemorrhage of spine, 711 
Intra-meningeal haemorrhage, 779 
Intra orbital aneurism 320 
Intra peritoneal hxmorrhage, 967, 969, 
1154 1281 

Intra uterine fractures, 459 
Intubation oflarynx, 922 
Intussusception, acute, 1112 xxi6, 1103, 
1x47 

chronic 1115 

Inunction of mercury, 150, 155 
Inversion of testis, 1244 
Involucrum, 574 
Involution cysts, 941 
Iodoform, 262 

and glycerine, 167, 665 
Tnlis, syphilitic, 144, 155 
Irradiation Aran s theory 748 
Irreducible hernia, 1087 
Irrigation of abdomen, 970, 975, 979, 985 
of chronic abscess, 167 
of pleural cavity, 929 
of peritoneal cavity, 279 
Irritable bladder, 1192 
ulcer, 90 848 

Ischsemic contraction of muscles 473 
Isehio rectal abscess, 1125, 67, 689, 1236 
Ivor} exostosis, 194 

Jacksonian epilepsy, 792, 794 
Jaundice in cancer of pancreas, 1039 
of stomach, 99,, 
in gall stones, 1055, 1054 
in rupture of gall bladder, 1052 
Jaw, lower, closure of 825 
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Jaw, lower, dislocation of, 621 
evasion of, 823 
fracture of, 479 
necrosis of, 813 
tumours of, 821 
upper, excision of, 819 
fr tcture of, 479 
necrosis of, 813 
tumours of, 816 
Jejunostomy , 994, 1019 
Jerk finger, 432 

Joints, diseases of (Chapter W 1 I ), 647 

69S 

dislocations of, 612 646, 
effusion into, evidences of, 6 47 
excision of, 695 701 
gonorrhoeal, affections of, 658, 135 
haemophihc disease, 679 
injuries of (Chapter \\l ), 611 646 
loose bodies in, 679 
neuralgic, 681 
pyremic, 658 
sprains of, 611 
tuberculous disease of, 659 
wounds of, 611 

Jordan s (Furneauv) amputation at hip 
joint, 1306 

Jugular vein, ligature of, 891, 348 

Junkers inhaler, 1311 

Justus’s method of diagnosing syphilis 45 

Keloid, 253, 189 
Keratitis, interstitial, 155 
Keratomycosis, 10 

Kidneys, affections of (Chap erXWVHI } 
1149 1176 
abscess of, 1162 
adrenal adenomata, 1173 
amyloid disease of, 71, 1198 
congenital affections of, 1x51 
calculus, 1x65 117 2 
carcinoma, 1174 
cystic disease of, 1173 
enlarged, signs of, 1149 
exploration of, 1131 
floating, 1152 
injuries of, 1154 
moveable, 1x52 
nephritis, 1x58 
pyelitis, 1x39 
pyelonephritis, 1160 
sarcoma of, 1173, 1174 
surgical, 1158 

tuberculous disease of, 1163 
tumours of, 1172 1176 
Kingsleys splint for fracture of mandible, 
482 

Kinking of gut, 1107, 1110, 1013 
of urethra, 1152, 1136 
Knee joint, acute arthritis of, 636, 441 
amputation through, 1304 
ankylosis of, 683 
contraction of, 441 
dislocation of 641 
effusion into 648 
excision of, 700 
internal derangement of, 641 


Knee joint, tuberculous disease of, 660, 441 
Knock knee, 437, 438 
kobclt’s tubes, cysts of 1258, 1285, 217 
218 

Kochcr’s method of treating dislocation of 
the humerus, 627 

operation for removal of tongue, 852 
of thyroidectomy, 903 
operation on contracted palmar fascia, 
434 

Kraskes method of excision of rectum, 
1138 1122 

kyphosis, 428, 598 841 

Labium, abscess of, 1267 
Lacerated wounds, 230 
Laceration of arteries, 293 
of brain, 770 

Lachrymal bone, fracture of, 479 
Lacunar abscess, 133 
Laminar, fracture of, 703 
Laminectomy, 7x7 

m spinal canes, 736 

Langenbeck s operations for excision of 
rectum, 1137 
on nasal cavity, 839 
osteoplastic section of upper jaw, 
839 

uranoplasty, 864 

Laparotomy for abdominal contusion 968 
for appendicitis in quiescent period, 
1042 

for ascites, 982 
for cancer of intestine, 10x7 
for cancer of stomach, 994 
for fulminating appendicitis, 1044 
i for intestinal injuries, 1008, 1009 

for intestinal obstruction, 1108, 1112, 
1016, 1017 

for intestinal stenosis, 1017 
for intussusception, 1115 
for pancreatitis, 1058 
for perforation of typhoid ulcer, 1010 
for perigastutis, 989 
for peruomtic adhesions, 989 
for peritonitis, acute, 975, 977 
1 chronic, 977 

, tuberculous, 979 

for rupture of gall bladder, 1032 
of intestine, 1008, IC09 
of liver, 1047 
of stomach, 983 
for strangulated hernia, 1095 
for suppurative appendicitis, 1043,1044 
, for ulcer of duodenum, 1006 
, for ulcer of stomach, 988 987 
1 for wounds of intestine, 1009, 1123 
Lardaceous disease, 70, 1060 
Lirrey's amputation at shoulder joint 1297 
Laryngeal paralysis, 912, 316, 317, 318, 879, 
, 896, 922 

1 stenosis, 898, gix, 921 

1 l aryngectomy 914 

Laryngitis, cedamatous, 910, 73 1x7, 482, 
846, 834, 873, 876, 896 / 

Laryngoscope, use of, 909 
Laryngotomy, 915, 907, 908 
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Laryngo tracheotomy, 916 
Larynx, diseases of, 909 913 

acute oedema of, 910 Sec also CCduin 
of glottis 

epithelioma of 912 
foreign bodies in, 907 
injuries of, 909, 805 
papilloma of, 912 

paralysis of, 912, 316, 317, 318, 879, 
896, 922 
syphilis of, 911 
tuberculous disease of, 9TI 
Lateral anastomosis of intestine, 1030, 1017 
1056 

curvature of spine, 423 
in hip disease, 687 
implantation of intestine, 1031, 1017 
lithotomy, 1208 

sinus, thrombosis of, 788, 890, 82 84 
sinus pyaemia, 890, 348 
Lavage of stomach, 996, 1109, 995 
Lead poisoning, 1103 
Leaking aneurism, 308 
Leather bottle stomach, 991 
Leg, amputation of, 1303, 1304 
Leiomyoma, 194 

Leiters tubes, 39, 766, 767, 782, 11155 
Lembert’s intestinal stitch, 964 
Lennanders method of opening the ab 
domen, 962 
Leontiasis ossea, 816 
Leprosy, 169 
Leptothnx, 3 

Lepto meningitis, 782, 784, 712 
Lesion, total transierse, of spine, 715 
Leucocytes, enumeration of, 46 

migration of, in inflammation, 28, 276 
phagocytic action, 18 
varieties of, 46 

Leucocythasmia 51, 369, 1061 
Leucocytosis, 48, 993, 994, 1039 
Leucoplakia, 847 

Ligamentum patella;, rupture of, 408 
Ligation in continuity, 325 
Ligature of vessels, 325-341 
for aneurism, 312 
for haemorrhage, 280 
for piles, 1145 

gangrene following 327, 105 
secondary haemorrhage after, 286, 327 
Ligatures, materials for, 280, 325 
changes m, 282 
effects of, 281 
preparation of, 267 

Lingual artery ligature of, 329, 330 852 
nerve, operations on, 382 
Lipoma, 186, 722 

arborescens, .188, 650 
diffuse, 187 
fibro lipoma, 187 
myxo lipoma, 187 
nsevo lipoma, 187, 353 
nasi, 828 

of inguinal canal 1072 
of femoral canal, 1081 
parosteal, 187 
pericranial, 187 


1 Lipoma, retro peritoneal, 98} 

! sacral, 187 

subserous, 188 

I Lips, affections of (Chapter WVI ), 797- 
! 808 

1 Lisfrancs amputation, 1299 
Listers antiseptic treatment of wounds, 261 
dressings, 269 
| excision of wrist, 698 

modified flap and circular amputation, 
i 1292 

! strong mixture, 262 

supra condy hr amputation of thigh, 

130S 

tourniquet, 1306 
j Liston s long splint, 541, 690 
, Litlnasis (hthaemia), 1193, 1165 
Litholapaxy, 1204 
Lithotomy, perineal, 1207, 1209 
supra pubic, 1207, 1209 
Lithotrites, 1205 
Lithotrity, 1204, 1208 
Littrd s hernia, 1089 

operation of colostomy, 1022 
Liter, affections of, 1046 
amyloid disease of, 71 
Local anaesthesia, methods of inducing, 
1308 

Localization in cerebral injuries, 772 774 
Loose bodies m joints, 679 
Lordosis, 429 

in hip disease, 687, 690 
Lorenz s bloodless method of treating con 
genital dislocation of hip, 614 
Loreta’s operation on pylorus, 995 
Lowenberg s forceps, 842 
Ludwig’s angina, 75, 857 
Lumbar abscess, 729, 735 
colostomy, 1021 
hernia, 1086 

incision for exposing kidney, 1151 
puncture for diagnostic purposes, 764 
Lungs, affections of, 923 927 
Lupus, action of erysipelas on, 118 
erythematosus, 401 
of palate, 868 
of tongue, 849 

treatment of, by Finsen light, 400 
by X rays, 401, 849 
vulgaris, 398 

Luschkas tonsil, 840, 873 
Luxatio erecta, 626 
1 Luxation of joints 618 
Luy’s segregator, 1150 
Lymph, characters of, 29 
Lymphadenitis, acute, 362 
chronic, 364 

special forms of, 363 364 
syphilitic, 364 
tuberculous, 364 
Lymphadenomn, 368, 199, 10 60 
Lymph.angiectasis, 357, 359, 804 846 
Lymphangioma, 357, 358, 199, 1268 
Lymphangitis 356, 357 
Lymphatic glands, affections of, 302 369 
secondary growths in, 370, 950 
simulating hernia, 1072, 1099 
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Mucous polypus of nose, 835 

tubetcles, 143 151, 153 805 840 
Mulberry calculus, 1200 
Mumps, 855 825 
Mure\ide te t, 1194 
Murphy s button, 102S xooj 
Muscle, congenital mdurUion of, 421, 893 
Muscles affections of, 406410 
Musculo-spiral nerve injury of, 387, 961 
operation on, 388 
Myelitis spinal, 712, 704, 703 
Myelocele, 719 

Myeloid sarconn, 183 606, 747, 812, 822 

Myeloma, 184 

Myeloplaxes, 183 

Myoma, 194 

Myomectomy, 1272 

Myosarcoma, 183 

Myositis, 409 

ossificans, 410, 682 825 
Myxoedema 604, 098, 902, 904 
Myxoma, 186 
My\o lipoma, 187 

Naevo lipoma, 353, 187 
Nsevus, 351, 198 
lymphatic, 338 
of lip, 806 
of scalp, 741 
of tongue,- 850 
of umbilicus, 971 
unius latens, 352 
Nails, affections of, 402 
Nasal bone, fracture of, 478 
polypi, 835 

septum, fracture of, 478 
Naso orbital fissure, 800 
Naso pharyngeal polypus, 837 
Naso pharynx, operations on, 839 
Neck, affections of (Chapter XXXI ), 892 
906 

tuberculous glands of, 366, 367 
Necrosis, acute, 575 

after compound fracture, 474 
central, 582 
fat, 1057 
quiet, 571, 680 
superficial 573 
syphilitic, 594, S95 
tuberculous, 746 
tubular, 382 
typhoid, 582 

of appendix verrrnformis, 1034 
of jaw, 809, 813 
of ossicles of ear, 886 
of palate, 868 
of skull, 745 
of temporal bone, 886 
Needles, wounds by, 233 ' 

Nelaton s line, 539 

operation on naso-pharynx, 839 
of enterostomy 1019 
Nephrectomy, 1175 

for calculous pyonephrosis, 1172 
for hydronephrosis, 1158 
for injury , 1155 
for tuberculous disease, 1165 


, Ncpbrectoni) for tumours, 1175 
I Nephritis, 1158 
Nephropexy, 1154 
j Nephrorrhaphy, 1154 
! Nephrotomy, 1158 
| Ncphro lithotomy , 1171 
i Nerve anastomosis 373 
j extraction, 377 

' g rifting, 375 

stretching, 378 
j suture, 375 

1 Nerves, affections of (Chapter XV ) 371 
I 393 

1 iffections of special 378 393 
j bulbous ends of, 372, 197, 253 

i degeneration of, 372 

inflammation of, 376 
j injuries of, 371, 465, 752 

1 regeneration of, 37 ( 

rupture of, 371 
suture of, 375 
tumours of, 195 
See also the special nerves 
Neuralgia, 376 308 
of joints, 681 
of scalp, 794 
of testis, 1262 
sciatic, 391: 
trigeminal, 379, 376 
Neurasthenia, 713, 766 
Neurectomy, 377 

Neurenteric canal, origin of tumours from, 
722 

Neuritis, 376 
Neuro fibromatosis, 196 
Neuroma, 195, 197 
traumatic, 372 
Neuropathic arthritis, 677 
Neurotomy, 377 
Nipple, affections of, 937 
Nitrous oxide gas, method of using, 1309 
Node, 583, 746 

from chronic ulceration, 88 
syphilitic, 594 
tuberculous, 584 
Noma, 109 

Nose, affections of (Chapter XXVIII ), 
827 843 

depression of bridge, 827 
expansion of bridge, 827 
foreign bodies m, 831 
polypi of, 835, 837 
malignant disease of, 838 
ozeena, 833 
rhinitis, 831 833 

Oblique facial cleft, 804 
inguinal hernia, 1066 
Obliteration of arteries 302 
Obstructed hernia 1088 
Obstruction faecal irrr, 1103, 1136 

intestinal (Chapter XXXVI ) itoi 
1119 

acute, H03 1014, 1036, 75 

artificial anus in treatment of, nw 
causes of, 1103 
diagnosis of, 11 16 
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Obstruction, acute, method of examining 
a case of, 1118 

paralysis of bowel in, causes of, 
1103 

phenomena of, 1101 1103 
symptoms of, 1104 
treatment of, 1108 
chronic, mo, 977 
causes of, mo 
diagnosis of, itn 
symptoms of, mo 
treatment of, mi 

Obturator artery, relation to femoral hernia, 
1080, 1099 

dislocation of hip, 635, 639 
hernia, 1087 

Obturators for cleft palate, 867 
Occipital artery, compression 01 , 285 
ligature of, 331 
lobe, injuries of, 773 
Odontomata, 199 821 
O Dwyer s intubation tubes, 921, 922 
(Edema, lymphatic, 360 „ 
malignant, 108 
of brain, 771, 769 

of glottis, 910, 75, 117, 482, 846, 854, 
875, 876, 896 
of scrotum, 1265 
CEsophagocosle 876 
(Esophagostomv, 880 
(Esophagotomy, 877, 880 
(Esophagus, affections, 875 
diverticula of 876 
fistula of, 875 
foreign bodies m, 876 
inflammation of, 877 
spasm of, 878 
stncture, fibrous, 878 
malignan*, 879 
vanx of, 878 

Ogston’s operation for flat-foot, 453 
Oidium albicans, 10 
Olecranon, fracture of, 504 
Olfactory nerve, affections of, 378 
Omental cords, 1105 
grafts, 982 
hernia, 1065 1093 
Omentum, affections of, 982 
cancer of, 983 
torsion of, 983, 1103 
Onychia, 402 

Oophorectomy for osteo malacia, 603 
in cancer of breast, 959 
in hystero epilepsy, 794 
Operation for cerebral tumour, 792 793 
for cancer of breast, 956 
Operations, abdominal, remarks on, 960 
technique of (Chapter X ) 261 270 
Operating theatre, essentials of, 264 
Ophthalmia neonatorum, 134 
Ophthalmoplegia externa, 379 
Opisthotonos, 123 , 

Opium m intestinal obstruction, 1116 
Opsomns, 24 
Optic atrophy, 791 

nerve, affections of, 378 
rupture of, 378 


Optic neuritis, 74, 378, 791, 891 
Oral sepsis, importance of, 81 r, 1005, 1033 
Orbital cellulitis, 74, 378 
Orchitis, acute, 1247 
chronic, 1248, 1263 
syphilitic, 1251, 1263 
tuberculous, 1249 

Organic stricture of urethra, 1225, 1222 
Ormsby s mask, 1312 
Os ealcis, excision of, 390 
fracture of, 567 
tuberculosis of, 590 
Os mcisivum, 8oo, 802 803 
Os magnum, dislocation ot 634 
Ossicles of ear, necrosis of, 886 
Osteitis, 572, 573 41 
deformans, 603 
tuberculous, 585 
typhoid, 582 
Osteo aneurism, 609 
Osteo arthritis, 671 676, 696, 651 
of hip, 676 
, of spine, 737 

of temporo maxillary joint, 825, 676 
Osteo arthropathy, hypertrophic pulmon- 
1 ary, 605 

! Osteoblasts, 466, 474, 570 
i Osteo chonditis, syphilitic, 597 
Osteoclasia, 478 
Osteoclasts, 571 
Osteocopic pains, 144, 594 
Osteoma, 190 

of antrum 816 
of lower jaw, 821 
of skull, 746 
of spine, 737 
of upper jaw, 816 
Osteo-malacia, 602 
Osteo myelitis, 570, 572 

acute septic, 575 581, 474, 745, 759, 
786 1294 

of cranium, 745, 747, 759 
of spine, 723 
syphilitic, 596 
tuberculous, 

Osteo-periostitis, chronic, 583 
Osteophytes, 654, 660, 673, 678, 683, 686 
Osteoplastic section of upper j iw, 839 
Osteo-porosis, 570, 571 
Osteo-psathyrosis, 458 
Osteo sarcoma, 606 
Osteo sclerosis, 570, 41 
Osteotomy, Adams’, 684 

cuneiform, 441, 442, 437, 684 
for knock knee, 440 
MacEwen s, 440 
subtrochanteric (Gant) 684 
Otitis media, 883 891 
Otorrhoea, chronic 884, 786 
Ovarian cysts, 1283 215, 217, 219, 1285 
complications of, 1286 
malignant, 1289, 1283 
torsion of, 1286 1103 
dermoids, 217 215, 1285 
Ovaritis complicating appendicitis 1036, 
1040 

Ovariotomy, 1288, 1287 
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Ovary, tumours of, 1289 
Oxalate of lime calculi, 1200 
O.xaluria, 1195 
Oxyuris vernncularis, 1124 
Ozaena, 786 

Pachydermatocele, 742, 192 
Pachymeningitis, 780, 712 
Paget’s disease of nipple 938, 950 
Pam in bones, 11a 

in gangrene, 94, 98, 100, 102 
m inflammation, 34, 
in intestinal obstruction, 1118 
in Pott s disease, 725 
in tuberculous joint disease, 661, 66., 
686 

in vesical calculi, 1203 
Painful scars, 253, 197 
stump 1294 

subcutaneous ncdule, 196 
Palate, cleft, 86x 867 

diseases of 868 
Palmar abscess, 244, 67 

arch, haemorrhage from, 291 
fascia, contraction of, 433 
ganglion, compound, 4x2 
Panaritium See Paronychia 
Pancreas, affections of, 1057 
carcinoma of, 1059 
cysts of, 1059 

risks of wounds of, and operations on, 
i°S7 

Pancreatitis, 1058 
Pan-bysterectom) , 1273 
Panophthalmitis after orbital cellulitis, 74 
Panostitis, acute, 575 
Papillomata, 200 
malignant, 204 
of bladder, 1187 
of breast, 948 
of intestine 1015 
of kidney, 1173 
of larynx, 912 
of nipple 938 
of rectum, 1134 
of scalp, 741 
of tongue, 850 
Paracentesis abdominis, 981 
Paraffin cancer, X265 

Paraffin, use of, for cure of deformed nose, 
827 

Paralysis after injury to brain, 772, 773 
infantile, 737, 421, 441, 443, 446 
of intestine 1103 1098 1054 rio2 
of larynx, 9x2, 316, 3x7, 318, 879, 896, 
922 

Paralytic torticollis, 421 

Paraphimosis, 1239 

Paraplegia in spinal caries, 730 736 

in spinal injuries 714, 713 703 705 
bedsores m, 107 
gravitation 71 x 
Parasites, 4 

examination of blood for 51 
Parasitic cysts, 220 

theory of tumours 176 
Parenchymatous glossitis, acute, 846 


Parenchymatous goitre, 900 
inflammation, 37 
Parkers trichcotomy tube, 918 
Paronychia, 2) t 
Paroophoron cysts 218 
Parotid tumour.,, 857, 858, 859 213 
Parotitis, 855, 856 
Piroxanan cysts, 218 
Parrot s nodes, 596 
Passive incontinence of urine, 1192 
Pasteur s treatment of hydrophobia, 127 
Patella, dislocations of 6jo 
fractures of, 548 
operations on, 550 
Patellar tap, 648 
Pathogenic organisms }, 12 
Pathological dislocations, 617 
Paul s tube, 1019, 1020, 1022, 1024, 1097, 
1109 1112 

Pcau d orange m cancer of breast, 952 
Pelvi rectal abscess, 1126 
Pelvic cellulitis, 75 1181, 1x90 
Pelvis, fractures of, 533 
Penetrating wounds 233 

of abdominal wafts, 967 
of arteries, 295 
of brain, 775 
of lung, 925 
of spine, 703 
of testis, 1245 
Penis, affections of, 1238 
amputation of, 1241 
balanitis, 1240 
chancre of, X36, 137 
epithelioma of, 1241 
herpes, 1240 
paraphimosis, 1239 
phimosis, 1238 
warts of, 1240 

Peiforat mg ulcer of duodenum, 1005 113 
of foot, 397 

Perforation of colon in chronic obstruction, 
1010 

of bowel, 1009, 974 
of duodenal ulcer, 1003, 1040 
of typhoid ulcer of intestine, 1010 
of palate, 868 

of ulcer of stomach, 987, 1040 
Peri arteritis, 297 
Pericardial effusions, 932 
Pericranial lipoma, 187 
Pericranitis, 745 

Perigastric inflammation, 988, 987 
Perineal abscess, 1236 1193 
cystotomy, 1x85, 1181 
fistula, 1237, 1233, 1220, 1236 
lithotomy, 1207 
prostatectomy 1219 
section, 1234, 1223 

Perinephric abscess, 1162, 732, 1036, USS 
1157, 1163 
haemorrhage, 1135 
Perinephritis, 1162 

Perineum, operation for ruptured, 1270 
Perineuritis, 376 
Periosteal sarcoma, 608 
Periostitis, 372 
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Periostitis, acute, 573, s '/5 74S 
albuminosa, 578 
chronic 583 746 
syphilitic, 594 
tuberculous 584 
typhoid, 583 
Penpheml neuritis, 1200 
Periphlebitis, 327, 346 
PenprocViVis, -1127 
Peri-rectal suppuration, 1124, 1135 
Pen-synovnl gummxta, 670 
Penthehal sarcoma, 214 
Perithelioma, 214 
Peritonism, 964, 976 
Peritonitis 971, 969, 97O 

acute diffuse, 073 976, 1007, 1008 1009, 
1052, 1055 1058, 1098, 1103, 1107 
acute localized, 976 1098 
aseptic, 1 103, 1287 
chronic simple, 977, 1054 
followingappendicitis,io3S, 1036, 1038, 
1039 

tuberculous 977 
Perityphlitis, 1031 
Peri urethral abscess, i£35 I22 3 
Permanganate of potash. 263 
Pernicious anaemia, 51 
- Peroneal artery, ligature of, 341 
Peronei tendons, tenotomy ot, 414 
Peroneus longus tendon dislocation of, 407 
Peroxide of hydrogen, 263 
Perrin s (Maurice) subnstragaloid amputa- 
tion, 1301 
Pes cavus, 453 
Petechiae, 271, 78 79, 8 2 
Peters bone forceps, 473 
Phagedena, 141, 9S, 109, 92 
Phagocytosis, 18 
Phalanges, amputation of, 1294 
dislocation of, 634 
excision of head of, 456 
fracture of, 526 
Phantom tumour, 970 
Pharyngitis, varieties of. 873 
Pharyngocele, 876 
Pharyngotomy subhyoid, 913 
transhyoid, 9x3, 875 
Pharynx, affections of, 873, 874 
Phelps’ box, 733 

operation for talipes, 450 
Phimosis, 1238, 1193, 1063, 1074 
Phlebitis, 346, 81, 109 9 
Phleboliths, 344, 349 
Phlegmasia alba dolens, 343 
Phlegmonous inflammation, 3-7, 71 
Phosphates in urine 1195 
Phosphatic calculi, 1201 ri8 
Phosphorus necrosis of jaw 813 
Phrenic nerve, injury of, 386 
Picric acid m treatment of burns, 114 
Pigeon breast, 5 qg 
Piles See Haemorrhoids 
Pirogoff s amputation, 1302, 591 
Pistol splint, 524 ~ 

Plantar arch, haemorrhage from,, 292 
Plaster of Pans splints 471 
Plastic arteritis, 297 


Pleuiosthotonos, 123 
Plexiform angioma, 199 
neuroma, 197 
Pneumatocele capitis, 758 
Pneumectomy, 931 
Pnenmocele, 927 
Pneumococcal arthritis, 658 
empjema, 927 

Pneumococcus, 35, 2, 8, 79, 81, 378, 658, 
884, 927, 972 

Pneumog istnc nerve, affections of, 383 
Pneumothorax, 924, 925, 980 
Pneumotomy, 931 
Points douloureux, 379 
Poisoned wounds 242 
Polydactylism, J30 
Polymastia, 936 

1 Polymorphonucleai leucocytes, 46 
1 Polyorchism, 1243 
Polypus of antrum, 814 
of ear, 886 
of frontal sinus, 760 
of nose, 833, 837 
of rectum, 1133, 1143 
of umbilicus, 971 
of urethra, 1224 
Pond fracture, 754 
Pons Varoln, injury of, 774 
Popliteal aneurism, 325 
artery, ligature of, 338 
bursae, 418 
nerve, injury of, 392 
Post-anal dimple, 732 
Posterior tibial artery, ligature of, 339 
Postmortem wounds, 243 
Pott s disease, 723 
hracAvvre, 559 
puffy tumour, 781 

Power (D Arcy), treatment of aneurism, 314 
Precipitins, 22 
Preliminary colostomy, 1137 
Preparation of patients for abdominal 
operations, 960, 1273 
Priapism, 711, 713, 7x6, 1203, 12x6 
Primary arterial haemorrhage, 283 

calcareous degeneration of arteries, 
301, 101 
sore, 139 

of finger 140 
of lips, 805, 807, 140 
of nipple, 938 
of tongue, 849 
of tonsil, 871 
of urethra, 140 
union of wounds, 249 
Proctectomy, 1137 
Proctitis, 1123 134 
Proctodeum, 1121 
Proctoscope, 1121 
Profeta s law, 152 

Profunda femoris artery, aneurism of, 324 
Prolapse of anus 1146,1143 1203 
of intestine 967 
of lung, 927 
of xecUiTO, xx 46 
of uterus, 1269 

Proptosis See Exophthalmos 



13 40 


A MANUAL Or SURGERY 


Prostate, affections of, 1209 
abscess of, 1210 
calculi of, 1212 
inflammation of, 1209, 1211 
cancer of 1220 

senile enl irgement of, 1212 1220 
tuberculosis of, 1211 
Prostatectomy, 1218 
perineal, 1219 
supra-pubic, 1218 
Prostatitis 1209, ran, 133 
Prostatorrhcea, 1211 
Protozoa, 11 
Proud flesh, 91 
Pruntis, 1141, 1124 
Psammomata, 215 
Pseud-arthrosis, 475 619 696 
Pseud elephantiasis, 360, 88 
Pseudo neuroma, 193 
Pseudo paralysis, syphilitic, 597 
Psoas abscess, 729, 689 1081 
treatment of, 733 
Psoriasis lingu-e, 847 
syphilitic, 146 
Psorosperms, 11, 405 
Ptomains, 5 
Ptosis, 378, 783 

Pubic dislocation of hip, 639, 635 
hernia, 1087 

Pudic artery, haemorrhage from, 292 
ligature of, 336 
Puerperal peritonitis, 972 
Pulled elbow, 633 
Pulmonary haemorrhage, 924, 926 
1 ulpy degeneration of synovial membrane, 

Pulsating empyema, 928 
exophthalmos, 779 
sarcoma of bone, 609, 323 
tumours of bone, 609 
tumours of scalp, 740 
Punctured fracture of skull, 752, 755,738 
wounds, 233 
of chest, 924 
of heart, 931 
of intestine, 1008 

Pupils in cerebral compression, 768 
Pus in acute abscess, 60, 62 
in chronic abscess, 163 
laudable, 60 
tuberculous, 163 
varieties of, 65 
Pustule, malignant, 128 
Pyaemia, 81 84, 14 52 33, 38, 78, no, 348 
7/6. 785, 856, 896, 1036, 1047, 1127, 

after compound fractures, 474, 735 
in diseases of bones, 379, 580, 582 
in joint diseases, 621, 632, 653, 824 
lateral sinus 890, 348 
Pyasmic abscess 83, 343 786 
synovitis, 658 
Pyelitis, 1159, 1x53 

Pyelo nephritis, 1160, 1158, 1x39, 1184 
1226 

^11 3 6 k lt,S ’ 82, 346, 1036, 1039 1048, 


Pylorcctomy , 1000, 99), 993 
Pyloroplasty, 1001, 993 
Py lorus, stenosis of, 995 

congenital hypertrophy of, 993 
Py ogente bacteria, 33 88 } 

infections (Cl aptcr IV ), 33 93 
Pyonephrosis, ri6x, 1x59, 1183 1213, 

1226 

Pyorrhcca alvcolaris, 810 
Pyosalpmx, 1278 977 
Pyoscpticaxmn, 82 
Pyrexia, 35 

Pyuria, 1197, n65, 1159 

1 

1 Quiescent intemi in appendicitis, 1038 
i Quiet necrosis, 371, 680 
1 Quilled suture, 229 
Quincke’s lumbar puncture 783 
Quinsy ,869 

Rabies, 126 

Rachitic tibia and fibula, (42 
Racquet method of amputation 1291 
Radial artery, compression of, 285 
ligature of, 334 

Radical cure of hernia, 1074, xoSx, 1084, 
1086 

of hydrocele, 1257, 1259 
Radiography See Rontgen ra\s 
Radium bromide, treatment by, 213 
Radius, congenital absence of, 430 
dislocations of, 630 
fractures of, 511 

separation of lower epiphysis, 523 
subluxation of head of, 633 
Radius and ulna, fractures of, 525 
Railway spine, 7x3 

Rallying points in ligature of irteries 326 
Ranula, 855 

Rarefaction of bone, 570, 571 
Rashes of syphilis, 142 
Ray fungus, 171 
Raynaud s disease, 104, 1197 
Reaction from concussion 766 
from shock, 255 
of degeneration 373 
Reactionary fever, 258 

haemorrhage, 286, 1294 
Recklinghausen s disease, 196 
Recto vaginal septum, laceration of, 1266 
Rectovesical fistuloe, 1131, 1135 1136, 

1190 

Rectum, affections of (Chapter \XXVII ), 
xi 20 1147 

cancer of, 1134-1x40 
colostomy in cancer of, 1139 
congenital malformations ot, xi2r 
excision of, 1137 1139 
foreign bodies in 1123 
injuries of, 1123 
inflammation ot 1x23 
prolapse, 1146 
syphilis of 1131 

suppuration in connection with, 1124 
1127 

treatment of cancer of, 1136 1140 
tuberculous disease of, 1131 
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Rectus abdominis muscle, injuries of, 967, 
970 

Recurrent appendicitis, 1039 
dislocations, 439, 618, 622 
fibroid, 183, 949 
haemorrhage, 286 

Red corpuscles in inflammation, 29 
Redness in inflammation, 33 
Reduction en masse of a hernn, rogS 
Referred pain in hip disease, 686 
in spinal caries, 725 
Regeneration of nerves, 374 
Reid s base line, 789, 790 

line of fissure of Sylvius, 762 
Relapsing appendicitis, 1039 
fever, 52 

Renal calculus, 1165 
haematuna, 1196 
Repair of bone after caries, 572 
after fractures, 466, 474 
after necrosis, 574 
alter spinal caries, 724, 727 
of muscle, 407 
of nerves, 374 
of tendons, 407 
of wounds, 245 252 
Resection See Excision 
Residual abscess, 731, 165 

urine, IT92, 1215, 12x6, 1225 
Resolution in inflammation, 32 
Respiration, artificial, 933 

cessation of, m general anaesthesia, 1314 
obstruction of, in general anaesthesia, 

1314 

Retained testis, 1243, 1072 
Retention cysts, 219 
of faeces, ixor 

of urine, 1193, 1234, 1223, 716 
Retro peritoneal abscess, 980, 1007, 1036, 
1038, 1055, 1154 

Retro pharyngeal abscess, 728, 873, 66 
Reverdin’s method of skin-grafting, 90 
Rhabdomyoma, 195 
Rhagades, 153 
Rheumatic synovitis, 656 
spondylitis, 736 

Rheumatoid, arthritis SeeOsteo arthutis 
Rhinitis, 831, 832, 134, 153 
Rlnnophyma, 828 
Rhinoplasty, 829 
Rhinoscopy, 830 

Ribbert’s theory of tumour formation, 177 
Ribs, fracture of, 482 
osteo myelitis of, 922 
syphilitic disease of, 922 
tuberculous disease of, 922 
tumours of, 923 

Richter s hernia 1089, 1092, 1099 
Rickets, 597, 1060 

coxa vara from, 434 
genu valgum from, 437 
1 greenstick fractures m, 459 
of spine, 423,428 
Rickety rosary, 598 
Rider s bone, 409 
sprain, 409 

Rigg s disease See Pyorrhoea alveolans 


Rigors, 62 
Ringworm, 10, 12 
Risus sardomeus, X23 

Robson’s (Mayo) decalcified bone bobbin, 
1027 

Rodent ulcer, 123 

Rontgen \ rays, use of, in detection ot 
foreign bodies, 234, 241, 877, 909 
in diagnosis of fractures, 463, 499 
in diseases of bone, 584, 690 
in treatment of cancer, 210, 939 
of lupus, 401 
of rodent ulcer, 2x3 
in detection of renal calculus, 1168, 
1167 

Rolandic line, 761 
Rolando, fissure of, 761 
Rose s operation for hare-hp, 800, 802 
Rouge s operation for nasal diseases, 839 
Round-cell sarcoma, 182 
of breast, 948 
of tonsil, 872 

Round ligament, affections of, 1267 
hydrocele of, 1267, 219 
shoulders, 428 

Roux’s operation for femoral hernia, 1082 
of gastro enterostomy, 1005 
Rupia, 146 

Rupture See Hernia 
Rupture of aneurism, 308, 732 
of arteries, 293, 302, 465 
of bladder, 1180 
of crucial ligaments, 643 
of gall-bladder, 1052 
of kidney, 1x54 
of intestine, 1007 
of liver, 1046 
of muscles, 407 
of nerves, 371 
of ovarian cyst, 1287 
of recto-vagmal septum, 1266 
of rectus abdominis, 967, 970 
of sheath of muscles, 407 
of spleen, 1060 
of stomach, 985 
of tendons, 407 
of tubal gestation, 1280 
of tympanic membrane, 883 
of ureter, 1155 
of urethra, 1222 
of va^ deferens, 1246 
of viscera, 968, 969 

Sacculi of bladder, 1209, 1180 
Sacculated aneurism, 305 
Sacral anus, 1137 

tumours, congenital, 722 
Sacro-ihac disease, 694 
Sacrum, fractures of, 534 
Saline solution in septicaemia, 8x 
in shock, 257, 970, 1008 
in peritonitis, 975 
use of, in abdominal operations, 
961, 970, 962 
use of, m colitis, 10x2 
use of, in haemorrhage, 273 
Salivary calculus, 857 
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Salivary fistula, 861 

glands, affections of, 8$5 
Salivation in mercurial ism, 15 1 
Salpingitis, 134 

Salpingo oophorectomy, double, 1275, 1289 

Samtas, 263 

Saphena vari\ of, 348 

SapreeTma, 76, 77 

Saprophytes, 4 

Sara me, 3 

Sarcocele, 1249, 1253 1251 
Sarcoma 180 186, 1271 
after fractures, 469 

curative action of erysipelas on, 118, 

185 

of antrum, 816, 817 
of bladder, 1189 
of bone, 606 610 
of brain, 791 
of breast, 948 
of cranium, 741, 747, 760 
of dura mater, 741, 747 
of intestine, 1013 
of jaws, 813, 817, 822, 823 
of kidney, 1173, 1174 
of liver, 1051 

of ljmphatic glands, 368, 376, 182 
of muscles, 410 
of nose, 838 
of ovary, 1289 
of palate, 869 
of pancreas, 1059 
of parotid, 858 
of rectum, H34 
of scalp, 742 
of s,V\\VV 7 41, 747,760 
of spine, 737 
of spleen, 1060 
of restis 1254 1263 
of thyroid 906 
of tonsil, 872 
of uterus, 1275 
retro peritoneal, 984 
Sayre s apparatus for talipes, 448 
spinal jacket, 733 

treatment of fracture of clavicle, 486 
Scab, healing under a, 251 
Scalds, in 

Scalp diseases of, 740 
injuries of, 739 
Scapula, fracture of, 487 
winged, 624, 386 
Scars, 252 

keloid, 253 

malignant disease of, 254 
painful, 253 

pathological conditions of, 253 
ulceration of, 243 

Schedes operation of thoracoplasty, ‘930 
Schizomycetes, 1 

Schleich s method of inducing local antes 
thesia 1309 

Schwartzes operation for mastoid disease, 
888 

Scwaic artery aneurism of, 324 
haemorrhage frorr, 292 
ligature ot, 336 


Sciatic dislocation of hip, 637,635 
hernia, 1087 
nerve, operation on, 392 
Sciatica, 391, 695 
Scirrhous ulcer, 951 
Scirrhus, 207, 950 

of breast, 950 941 914 
of 'jywioTC'vs, 1039 
| of prostate, 1220 
of pylorus, 991 

j Scissor deformity of hip joint, 683 
Sclerosis of bone, 572 570, 584 
of cranium, 595 
of vessels, 1200 
Sclerotitis, gonorrhoeal, X35 
Scoliosis, 423, 598 

Scrotal tumours, general diagnosis of, 126c 
Scrotum, cellulitis of, 1265 
eczema of, 1263 
epithelioma of, 1265 
erjsipelas of, 117 
fistula, of, 1265 
ccdema ot, 1265 
Scurvj, 1197 

infantile, 601 
rickets, 601 

Sebaceous adenoma, 404, 742 
cysts, 403 

of necl , 894 
of nipple, 938 
of scalp, 743 

glands, cancer of (rodent ulcer), 21 1 
horn, 404 

Secondary haemorrhage, 286, 896 
sarcoma of bone, 609 
syphilis., 142 
union of wounds, 249 
Sedillot s amputation of foot, 1303 
Semilunar cartilage, displacement of, 641 
Semi membranosus bursa, enlargement of 
418 

tendon, tenotomy of, 414 
Semi-tendinosus bursa enlargement of, 418 
tendon, tenotomy of, 414 
Senile atrophy of bone, 535, 602 
gangrene, 101 

enlargement of prostate, 1212 
tuberculosis, 157 
'Sentinel pile, 1130 
Sepsis, 76 

in treatment of chionic abscess 69 
secondary haemorrhage with, 286 
Septic arthritis 652 
intoxication, 77 
meningitis, 755 

osteo myelitis See Osteo myelitis 
peritonitis See Peritonitis 
pneumonia, 110,481, 854, 879, 896, 909, 
920, 925 

traumatic fever 77 896 
wounds, 76, 230 

Septicaemia 78, 14 52 53, no, 973 
Septum nasi, fracture of, 478 
lateral deviation of, 833 
Sequestra, 57 a, 5S2 
separation of, 571 
tuberculous, 586 
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Sequestration dermoids, 216 
Sequestrotomy, 581 
Sequestrum, 94, 570 
Sera, use of, 25 
Serous ascites, 981 

cysts, 219, 89s, 944. ii74 
synovitis, 650, 651 

Serum, antistreptococcic, 73, 75, 80, 84, 
1x9, 643, 851, 875 
Seventh nerve, affections of, 383 
Shelf wounds, 240 
Shock, 254 25 8 . TI 99 

anaesthesia during, 258 
from amputations, 1293 1294 
in abdominal injuries, 967, 969, 968, 
985, 1007, 1008, 1046, 1052, 1060, 
1135, 1180 
in cathetcrism, 1229 
in contusion of testis, 1245 
in burns, 112 1x4 

in intestinal obstruction, 1102, 1x04 
in perforated gastric ulcer, 988 
in peritonitis, 974 
in strangulated hernia, 1092 
operations during, 257 
prevention of, 255 
use of adrenalin solution m, 257 
use of saline solution in, 257 
Short circuiting operations on intestine, 
1030, 1017 

Shoulder joint, acute arthritis of, 655 
amputation through, 1297 
ankylosis of, 683 
dislocations of, 624 
effusion into, 647 
excision of 696 
tuberculosis of, 667 
Side chain theory of Ehrlich, 20 
Sigmoid colostomy, 1022, 1020 
Simple fractures, 439 
Sinus, 68 

Sixth nerve, injuries of, 383 
Skiagraphy, 1168 
Skm grafting, 91 

preparation of, for operations, 267 
surgical diseases of (Chapter XVI ), 
394 4°S 

Skull, affections of, 742 747 
fractures of, 748 758 
compound, 755 
depressed, 752, 754 
fissured, 748 
of base 748, 765 
punctured, 732, 733 
treatment, 755, 736 
gunshot injuries of, 734 
Slough, 94 

Sloughing of amputation flaps, 1294 
Smiths (Stephen) amputation, 1304 

treatment of dislocation of shoulder, 
628 

Smokers patch, 848 
Snake bites 242 
Snap-firtger 432 
Snuffles in syphilis, 153 
Soft chancre, 136 
Softening, yellow, of brain, 771 


Sounding the unnary bladder, method of, 
1203 

Spasm of intestine, 1103 
of oesophagus, 878 
Spasmodic stricture of urethra, 1224 
stump, 1294 
torticollis, 421 

Specific infective diseases (Chapter VII ), 
1x5-174 

Spence's amputation at shoulder-joint, 1297 
Spermatic cord, hrematocele of, 1246 
hydrocele of, 1239 
torsion of, 1244 
Spermatocele, 1258 
Sphacelus, 94 
Spina bifida, 719, 442 
occulta, 722 

ventosa See Tuberculous dactylitis 
Spinal accessory nerve, affections of, 358 
operations on, 386, 422 
caries, 723, 427, 690 
cord, diseases of, 737 

hatmorrhage into, 711 
injuries of, 710, 1192 
pressure on, in Pott’s disease, 730, 
736 

total transverse lesion of, 715 
tumours of, 737 

Spinal concussion, 7x0, 713, 714 
haemorrhage, 711 
membranes, tumours of, 737 
meningitis, 712 
myelitis, 712 
neurasthenia, 713 
Spindle-celled sarcomata, 182 
Spine, deformities of, 423, 727 

diseases of (Chapter XXIV ), 712 738 
congenital malformation, 719 
osteo arthritis, 737 
osteo myelitis, 723 
rheumatic spondylitis, 736 
rheumatism, gonorrhoeal, 737 
spinal caries (Pott s disease), 723 
syphilitic disease, 736 
tumours, 737, 722 

injuries of (Chapter XXIII ), 702 717 
dislocations, 708 
fracture, 704 
fracture dislocation, 703 
sprains, 702 
wounds, 703 
Spirilla, 3 

Spirillum obermeyeri, 52 
Splay foot See Flat foot 
Spleen, affections of, 1060 
Splenectomy, 1061, io£o 
Spleno medullary leucocythremia, 51 
Splenojiexy, 1060 

Splint pressure causing gangrene, 106, 474 
Splints, uses of, 469 
Spondylitis, rheumatic, 421, 736 
Spondylo-listhesis, 429 
Sponges, preparation of, for operations, 266 
Spongy gums 809 131 
Spontaneous fracture, 458, 307, 602, 60S 
gangrene, 104 
Spore formation, 2 
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C pores, characters of, 2 
prams of joints, 61 1 
of muscles, 406 
of nerves, 371 
of spine, 702 

Spreading gangrene, acute, 108, 473 
oedema, 771 769 
Sprengel s shoulder, 430 
Spring finger, 432 
Spurious valgus See Flat foot 
Squint, 785 
Stabs, 233 

Stacke s operation fo>- mastoid disease 889 
Staphylococcus pyogenes, 53, 54, 55, 37 3 
4S8, 72, 79, 81 394, 395, 577 780, 
927 1181 

Staphylorraphy, 866 
Starch bandages, 470 
Stenosis after duodenal ulcer, 1006 
after ulcer of stomach, 989 
of intestine, 1013, 1027, iroo, 1103, 
mo 

Sterno mastoid in torticollis, 421 
congenital induration of, 421 
tenotomy of, 422 
Sternum, diseases of, 922 
fractures of, 484 

Stewarts treatment of aneurism, 314, 316 
318 

Sthenic fever, 36 
Stings of insects, 242 
Stitch suppuration, 964 
Stokes treatment of flat-foot, 433 
Stomach, affections of, 985 
cancer of, 991 
dilatation of, 993 995, 996 
operations on, 996 
rupture of, 985 
ulcer of, 986 991, 1040 
Stomatitis, 844 

mercurial, 845, 150 
Stone See Calculus 
Strains, 246, 303 See also Sprains 
Strangulated external hernia, 1089 

complications after operations for, 
1098 

complications after taxis for, 1094 
gangrene of bowel in, 1090, 1096, 
1097, 1099 

operative treatment of, 1095 1098 
pathological effects of, 1090 1091 
prognosis of, 1093 
sequelae of, 1100 

signs and symptoms of, 1091 1093 
taxis in, 1093 1095 

Strangulation of intestine by bands, 1105 
of piles, 1143 
internal 1x03 

Strangury, 1167 1x83 1188 
Strepto bacillus, 3 
Streptococcus erysipelatis 115, 185 

pyogenes, 54, 55 3 8, xr, 72, 79, 8r, 
1x5 578 . 6 5 2 - 780, 927, 972, 1033, 
1036 1054 

Streptothnx, 171, 8, 10 
Stricture of appendix xermiformis, 1033, 
1039 


Stricture of bile duct, 1056 

of intestine, 1013, 1015, 1110, 1115 
of oesophagus, 878, 879 
of pylorus, 993, 989, 993 
of rectum, 1132, 10x4, 1131 
of urethra, 1224 1233, 1193, 1194 
Strychnine poisoning, 124 
Stumps, amputation, affections of, 1294 
Styptics, 279 

Subaponeurotic abscess, 740 
hnunatoma, 739 

Subastragaloid amputation, 1301 
dislocation, 643 

Subclatian artery, aneurism of, 321 
compression of, 284 
ligature of, 322, 316, 318 331 
Subclawcular dislocation of shoulder, 627 
Subcoracoid dislocation of shoulder, 626 
Subcramal abscess, 747, 780, 785, 788 
haemorrhage, 776, 777 
inflammation, 780 

Subdeltoid bursa, affection of, 419, 648 
Subglenoid dislocation of shoulder, 625 
Sublingual abscess, 75, 854 
Subluxation of head of radius, 633 
of knee, 641 

Submammary abscess, 939, 66 
Submaxtllary cellulitis, 75 
gland, tumours of, 859 
Submucous abscess of rectum, 1125 
Subphremc abscess, 979, 989 1005, 1036, 
1038, 1058 

pyopneumothorax, 980 
Subperiosteal gummata, 594 
resection of joints, 696 
whitlow, 245 
Subserous lipoma, 188 
Subspinous dislocation of shoulder, 627 
Subungual exostosis 194 
Superior maxilla, affections of, 814 8x9 
excision of, 8x9 
fracture of, 479 
tumours of, 816 

Suppression of urine, 1230, 1160 
Suppuration, 32, 34, 48, 33 
of aneurisms, 309 
of parotid gland, 856 
of scalp, 740 
results of 69 

Supra clavicular gland, enlargement of, in 
cancer of stomach, 993 
Supra condyloid amputation of thigh, 1304 
fracture of femur, 547 

humerus, 498 

Supra coracoid dislocation of humerus, 
672 

Supra-mammary abscess, 939 
Supra orbital nerve, operations on, 380 
Supra-pubic aspiration of bladder, 1234 
cystotomy, 1187, 1191 
lithotomy, 1207 1209 
puncture for enlarged prostate, 1220 
Surgical emphysema, 478, 896, 924, 925 
kidney, 1158 
Sutures, 227 229 

preparation of, 267 
Sweeps cancer, 1265 
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Sylvesters method of artificial respiration, 
933 

Sylvian point, 762 
Sylvius, fissure of, 762 
Symes amputation, 1301, 591 
horse shoe splint, 567 
operation for epithelioma of lip, 808 
for epithelioma of tongue, 853 
of external urethrotomy, 1232 
staff, 1232 

treatment of chronic ulcers, 89 
Symond’s tube for oesophageal stricture, 
88o, 881 

Sympathetic nerve, affections of 393, 196, 

excision of cervical, 793 
in shock, action of, 254 
Symptomatic gangrene, 99 
Syncope, 233 
Syndactylism, 431 
Syndesmotomy, 449 
Synostosis, 682 

Sj novial membrane, pulpy degeneration of, 
659 

Synovitis acute, 647 
chronic 649, 675 
gonorrhoeal, 651, 135 
pysemic, 658 
rheumatic, 656 
serous, 650 
syphilitic, 670, 651 
typhoid, 658 
tuberculous See Joints 
Syphilis, 137, 14 

congenital (inherited), 152 
Syphilitic affections of anus, 1131 
of arteries, 300, 147 
of bone, 594, 595, 144, 155 
of breast, 943, 938 
of bursae, 417 
of calvarium, 595 
of cornea, 155 
of cranium, 746 
of epididymis, 1251 
of epiphyses, 460, 597 
of hair, 144 
of intestine, 1014 
of jaw, 8r3 
of joints, 670 
of larynx, 911 
of lips, 804, 805 

of lymphatic glands, 141 141,364 

of meninges, 784 794 791 

of mucous membr mes 143 

of muscles, 409 

of nerves, 371, 376 

of nipple 938 

of nose, 827, 828 

of palate, 868 813 

of pharynx, 874 

of periosteum, 594 

of rectum, 1131 

of ribs, 922 

of skin, 142, 146 

of skull, 595, 597, 746 

of spine, 736 

of teeth, 154 


Syphilitic affections of testis, 1251, 1252, 
1263 

of tibn and fibula, 442 
of tongue, 849 
of tonsil, 871 
alopecia, 144 
intis, 144 
keratitis, 155 
psoriasis, 146 
sarcocele, 1251 
stomatitis, 143, 845 
synovitis, 670 
ulcers, 92, 146, 148, 8 19 
Syrtngo myeha, joint affections in, 679 
Syringo myelocele, 719 

Tabes mesentenca, 984 
Taenia echinococcus, 220, 345, 1050 
Taghacozzian operation, 829 
Talipes, 442-453, 720 738 
Talma’s operation of epiplopexy for ascites, 
982 

Tarsectomy, 449 

Tarso metatarsal joints, amputation at, 
I2 99 

Tarsus, amputation through, 1299 
tuberculous disease of, 589 
Taxis, 1093 

Teale’s amputation of leg, 1293 
Technique of modern surgery (Chapter X ), 
261-270 

Teeth, extraction of, 808 

in congenital syphilis, 154 
m rickets, 594 

tumours m connection with See 
Odontomata, 199, 821 
Temporal artery, compression of, 284 
ligature of, 331 
bone, necrosis of, 886 

Temporo maxillary joint, diseases of, 824, 
825 

dislocation at, 622, 809 
osteo arthritis of, 676 

Tendo Achillis, right angle contraction of, 
4S3 

rupture of, 408 

tenotomy of, 413, 448, 554 560, 
645, 646 

Tendons displacement of, 406 

operation on, 4 13-415, 408, 450 
Tendon-sheaths, diseases of, 410 
ganglion, 412 
tenosynovitis, 410, 41 1 
suppurative, 411 244 
tuberculous 41 1 

■ Tenesmus, 1106, 1114, 1124, 1130, 1133, 
1136, 1183, 1203, 1272 
Tenoplasty, 415, 738 
Tenotomy, 413, 738 

of biceps cruris, 414 
1 of semi-membranosus, 414 
.of semi tendinosus, 414 
of sterno mastoid, 422 
of tendo Achillis, 413 448, 554, 560, 
645, 646 

of tibialis anticus 414 
of tibialis posticus, 414 
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Tertiary syphilis, 146 Sec also Gumma 
Test meal, use of, 992 
Testis, affections of (Chapter XLI ), 1243 
atrophy of, 1262, 1248, 1260 
carcinoma of, 1254 
epididymitis, 1247, 1248 
fibro cystic disease, 1253 
hernia, 1252 
injuries of, 1245 
innocent tumours of, 1254 
malposition of, 1244 
orchitis, 1247, 1248 
retention of, 1243, 1072 
sarcoma of, 1254 
syphilis of, 1251 
torsion of, 1244, 1099 
tuberculous disease of, 1249 
Tetanus, 120, 17, 825, 967 
hydrophobicus, 123 
paralyticus, 123 
neonatorum, 970 
Tetany, 904 
Tetracocci, 3 
Thecal whitlow, 24 j 

Thiersch s method of nerve extraction, 
377 

of skm grafting, 91 
Thigh, amputation of, 1305 

Stokes Gntti amputation of, 1305 
Third nerve, affections of, 378 
Thomas's hip splint, 694, 734 541 
knee splint, 669 
wrench, 452 

Thoracic aorta, aneurism of, 315 
duct, rupture of, 357 
Thorax, deformity of in adenoids 841 
in rickets, 598 
punctured wounds of, 924 
Thread worms, 1124 

Thrombosis, arterial, 301, 103, 101, 105 
293 

gangrene from, xoi, 103, 105, 327, 984 
of cerebral sinuses, 784, 769, 776 
of cavernous sinus, 320 785, 786, 834 
of lateral sinus, 890, 784, 82, 84, 348 
of mesenteric vessels, 984 1103 
of superior longitudinal sinus, 
venous, 342, 349, 327, X036 
Thrombus, changes in, 343 
characters of, 343 
Thrush, 844, xo 
Thumb, amputation of, 1296 
dislocation of, 634 
Thyroid body affections of 898 906 
cancer of bone, 741, 902 
dermoids, 722 
dislocation of lnp, 639, 635 
goitre, 898 902 
operations on, 903 
Thyroidectomy, partial, 903 
Thyroid vessels, ligature of, 332, 905 
Thyro-glossal cyst 893 
Thyrotomy 913 908, 912 
Tibia fracture of, 552 

and fibula, fracture of, 553 
rachitic 442 

syphilitic affections of, 442 594, 597 


Tibial arteries, compression of, 285 
ligature of, 339, 340 
nerves, affections of, 393 
Tibialis anticus, tenotomy of, 41 f 
posticus, tenotomy of, 414 
T ic douloureux, 379 
facial, 385 

Toe natl, ingrowing, 402 
Toes, amputation of, 1299 
deformities of, 454, 455 
Tongue, affections of, 845 
operations on, 851 853 
T ongue tie, 845 
1 onsils, affections of, 869 
I onsilhtis, 869 
Tonsillotomy, 871 

Torsion in treatment of haemorrhage, 280 
of omentum, 983, 1103 
of ovarian cyst, 1286, 1103 
of testicle, 1244 
of viscera, 1x03 
Torticollis, 420, 893 

Tour de maltre in passing bougies, 1228 
Tourniquets, 285 1306 
Toxaemia, 13, 579, 1092, 1127, 1183 
Toxins, 5, 16 xxox 
I'ovophore, ex 

Trachea, foreign bodies in, 908 
w ounds of, 896 

Tracheal tug m aneurisms of aorta, 316, 318 
Tracheotomy, 916, 88r, 897, 908, 909, pix, 

9 X 3> 9^5 „ „ 

preliminary, 854, 8 S*> °75 
tubes, 9x7, 9x8 

Transfusion for haemorrhage, 273 
Transhyoid plnryngotomy, 875 
Transilluminution of antrum, 8x5, 818 
Transverse colon, colostomy of, 1020 
Traumatic aneurism, 294, 296 
arteritis 297 
Cephal hydrocele, 748 
delirium, 259 
dermoid cysts, 220 
dislocations, 617 
epilepsy 794,7S 6 7S7 771, 79 6 
fever, 258, 77, 464, 896 
gangrene 105, 106, 98 
insanity, 795 
neurasthenia, 713 
neuroma, 197, 372 

T rendelenburg s operation for ectopia 
vesicas, 1179 
for varicose veins, 351 
position, 960 

trachea tampon, 854, 914, 918 
Trephining, operation of, 763 

for abscess of brain, 788 790 
for fracture of skull 757 
for intra meningeal haemorrhage, 779 
for lateral sinus thrombosis, 891 
for middle meningeal haemorrhage 
778 

for tuberculous meningitis, 784 
for tumours of brain, 792, 793 
Tncophyton, 10 
Trigeminal neuralgia, 376, 379 
Triple phosphates m urine, 1195 
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Trismus, 123, 174, 825 
Trochanter, fracture of, 544 
Tropical abscess of liver, 1048 
Trusses, inguinal, 1072 
femoral, 1081 
umbilical, 1084 
wool, 1073 

Tubal gestation, 1280-1282 
Tubercle bacillus See under Bacillus 
Tuberculated leprosy, 170 
Tuberculin, 161, 16 
Tuberculosis, 155, 14 

pathological diagnosis of, 158 
acute miliary, 731 

Tuberculous abscess, 163, 164, 67, 591, 666, 
688, 728, 734, 786, 875, 1125, 
1249, 1250 

treatment of, 166, 593, 734, 735 . 
875 

COMtlS, 685 

disease of appendix vermiformis, 1033, 
10 34 

of arteries, 301 
of astragalus, 589, 391 
of bladder, 1x86, 1249 
of bone, 584, 593 
of brain, 791, 786 
of breast, 942 
of bursae, 417 
of caecum, 1013 
of cranium, 746 
of epididymis, 1249 
of elbow, 668 

of epiphyses, 460, 591, 659 
of hip joint, 685 
of intestine, 1013 
of jaw, 813 
of joints, 659 
of kidney, 1163 
of larynx, 9x1 < 

of lymphatic glands, 364, 984 
of lymphatic vessels, 357 
of mastoid, 887 
of mesenteric glands, 984 
of mucous membranes, X64 
of muscles, 409 
of os calcis, 589, 590 
of palate 868 
of peritoneum, 977, 1040 
of phalanges, 585 
of prostate, 1220 
of rectum, 1131 
of ribs, 922 

of sacro iliac joint, 694 
of shoulder, 667 
of skin, 398 
of spine, 723 
of sternum, 923 
of tarsus, 589, 591 
of temporo maxillary joint, 825 
of testis, 1249, 1263 
of tongue, 848 
of vas deferens, 1250 
of vesiculas seminales, 1264, 1249 
of wrist, 668 
dactylitis, 585, 586 
empyema 928^ 


Tuberculous endarteritis, 351, 162 
ischio rectal abscess, 1125 
lupus, 398 
sarcocele, 1249 
teno synovitis, 411 
tumour of caecum, 10x3 
ulcers, 164 92, 402, 1013, 1014 
Tubes, Fallopian, disease of* 1040 
1 ubulo dermoids, 216 
Tumours, benign, 177 
congenital sacral, 722 
fatty See Lipoma 
malignant, 177 
pathogenesis of 176 
Pott s puffy, 781 
theories of origin of 176 
Tumours (Chapter VIII ), 175 215 
of adrenals, 1173 
of antrum, 816 
of bladder, 1187 
of bone, 606 
of brain, 790, 788 
of breast, 945 

of connective tissue origin, 179, 180, 
186, 198 

, * of cranium, 746, 741 

of endothelial origin, 213, 179 
| of epithelial origin, 200, 179 

of frontal sinus 760 
of gums, 812, 813 
of intestine, 1015 
1 of kidnev, 1172 

1 of larynx, 912 

of lip, 806 
of liver, 1051 
of lymphatic glands, 368 
of mandible, 821 
of maxilla, 816 
of mesentery, 984 
of muscle, 410 
of nipple, 938 
of nose, 835, 837, 838 
of oesophagus, 879 
of palate, 868 
. of pancreas, 1059 

of parotid, 857, 858 
oT penis, 1240 
of pharynx, 874 
of prostate, 1212, 1220 
of pylorus, 993 
of rectum, 1133 
of ribs 923 

j of round ligament, 1268 

' of sacrum, 722 

! of scalp, 740, 741 

of scrotum, 1263 
of spinal cord, 737 
of spine, 73 7 
of spleen, 1060 
of stomach, 993 
of submaxillary gland, 859 
of testis, 1253 
of thyroid 900 906 
1 of tongue 850 

j of tonsil, 872 

| of urethra, 1224 

1 of vulva, 1267 
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Tumours, retro peritoneal, 984 
I unica vaginalis hydrocele of, 1255 
Turbinate bones affections of, 834 
1 ypblitis, 1032 

Typhoid bacillus See under Hacilli 
fever, 52, 1037, J034, 1054 
disease of joints, 658 
osteitis, 582 
state, 36 

ulcer, perfontion of, 1010, rcog 

Ulceration (Chapter V ), 85-93, 32 
duodenal, m burns, 113, 1005 
dysenteric, 1032 
of palate, 868 
of scars, 253 

of tongue, 848, 847, 849, 850 
of umbilicus, 970 
Ulcerative appendicitis, 1034 
colitis, 10x2 
Ulcers, callous, 87 
dyspeptic, 848 
epttheliomatous 203 
gummatous, 148, 151 849 
healing, 90 
tnoolent, 87 
irritable 88 848 
lupoid, 399 
Marjolin’s, 254 
of anus, 1130 
of bladder, 1187 

of duodenum, 1005, 113, 980, 1040 

of intestine (tuberculous), 1013 

of pharynx, 874 

of stomach 986, 979, 1040 

of tongue, 847 

perforating, of foot, 397 

phagedenic, 14 1 92 

rodent, 211 

scirrhous, 95 

snail track, 872, 874 

stercoral, 1016, 1136 

traumatic, 86 

tuberculous, 164, 92, 402, 1013 
typhoid, 1010, 1009 
varicose, 88, 349 
varieties of, 85, 92, 93 
Ulna, dislocation of, 630 
fracture of, 504 

Ulnar artery, compression of, 285 
ligature of, 334 
nerve, injury of, 390 
Umbilical hernia, 1083, 1063 
urinary fistula, 1180 
Umbilicus, affections of, 970 
Undescended testis, 1243 1222 
inflammation of, 1099 
malignant disease of, 1244 
Union of fractures, 466 
Unna s treatment of ulcers, 89, 90 
Ununited fractures 475 
Upper extremity, deformities of, 430 
Uranoplasty, 864 
Uraemia, 1160 

Ureters, calculus impacted in, 1167 
catheterization of, 1150 
rupture of, 1155 


Urethn, affections of (Chapter XL ), 1221- 
1238 

calculus impacted in, 1223, 1193 
changes of, m enlarged prostate, 1214 
congenital malformations of, 1221 
epithelioma of, 1224 
false passages of, 1229 
foreign bpdics m, 1223 
hxmorrhage from, 1197 
poljpoid tumours of, 1224 
rupture of 1221,1193 
stricture of, 1224, 1193, 1194 
pathological effects of, 1226 
treatment of, 1231, 1233 
varieties of, 1225 
Urethral fever, 1229 
Urethritis, 1223 
posterior, 130 

Urethrotomy, external, 1232, 1237 
internal, 1231 
Uric acid and urates, 1194 
Uric acid calculus 1200 
Urinary fistula See Perineal fistula 
fever, 1229 

segregator, Lujs , 1150 
Urine, abnormal conditions of, 1194 
extravasation of, 1236, 1223 
incontinence of, 1191 
pus in, 1197, 1x06, 1159 
residual, 1192, 1215, 1225 
retention of, 1193 1234, 1223 
suppression of, 1230 
Uterus, carcinoma of, 1275 
deciduoma mahgnum, X277 
displacements of, 1268 
fibroids of, 1270 
prolapse of, 1269 
retroversion of gravid, 1193 
sarcoma of, 1275 
syncytioma maligna, 1277 
tumours of, 1271 
Uvula, elongation of, 869 

Vaccination, 16 
Vaginal hernia, 1087 
hydrocele, X255 
hysterectomy, 1277 
Vaginitis, 1267 

in gonorrhoea, 134 
Varicocele, 1259, 1072 
Varicose aneurism, 297, 740 
eczema, 88, 349 
ulcers, 88, 349 
veins, 348 

Varix 348, 878, 993, 1081, 1266 

aneurismal, 296, 320, 348, 740, 797 
Vas deferens, rupture of 1246 

tuberculous disease of, 1250 
Veins, canalization of, 289 

entrance of air into, 289, 776 
laceration of 465 

surgery of (Chapter XIII ), 342 35s 
Venesection, 354 
Venous haemorrhage, 271, 289 
naevus, 302 

thrombosis, 342 349, 327 

sinuses, thrombosis of See Thrombosis 
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Wounds of vulva, 1266 i 

Wrist drop 388 

Wrist-joint, acute arthritis of, 655 j 

amputation at 1296 
ankylosis of, 683 
dislocation at, 633 
effusion into, 648 
excision of, 698 
tuberculous disease of, 668 
Wryneck See Torticollis I 


Wjetli s method of controlling hxmorrhage 
in amputation at hip joint, 1306 

Xanthine, 1201 

Yeasts, 10 

Zielil Ncclsen method of staining bacilli, -8 
/ooglcea, 2 

Zygoma, Iracture of, 479 
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